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THE Association was organized in Boston, Mass., on June 21, 1882, with the object 
of providing its members with means of social intercourse and for the exchange of , 

knowledge pertaining to the construction and management of water works. From an s 
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4 
q 
Ags 
= 
Initiation Fees Annual Dues 
Corporate Members ................-- 10.00 Corporate Members .................. 10.00 = 


ae OFFICES: Casper, Wyo. 


Rock Island, Ill. 
Conn. Tucumcari, N. Mex. 


BELOW—lInstalling the 30” Lock 
Joint supply line for Ciudad Trujillo 
in the Dominican Republic. This line, 
undamaged by shocks which destroyed 
many structures in the vicinity, gave 
unimpaired service throughout the 
severe earthquake of 1946. 


RIGHT—Damage attending the rup- 
ture of a large water main in a 
crowded community. 


ONE SLIGHT FLAW IN A PIPE 


may develop the proportions of a major 
catastrophe when an important water 
line ruptures in a crowded area. Utilities 
can be impaired, property flooded, traf- 
fic stalled, business lost, life endangered. 
A bad break in more ways than one, but 
a break which could be avoided by using 
Lock Joint Pressure Pipe. 

Lock Joint’s water-tight expansion 
joints built into every section of pipe 
provide unrestrained flexibility under 
back loads to accommodate not only 


normal ground settlement but traffic vi- 
brations and variations in temperature. 
The high factor of safety assured by its 
time-tested design of reinforcement pro- 
vides for every pipe an abundant reserve 
against water hammer and pressure 
surges. Experience shows conclusively 
ey Lock Joint Pressure Pipe does not 
ail. 

When planning your next water sup- 
ply main—specify Lock Joint Concrete 
Pressure Pipe—the pipe with a proven 
record of safety. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: 


Wharton, N. J. © Turner, Kan. * Detroit, Mich. 


+ Cheyenne, Wyo. 
Kansas City, Mo. 

+ Wichita, Kan. 

+ Oklahoma City, Okla. 


+ Denver, 

Chicago, Il. 
. « Hartford, 
+ Tulsa, Okla. 


SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters from 16” up as 
well as Concrete Pipe of all types for Sanitary Sewers, 
Storm Drains, Culverts and Subaqueous Lines. 
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Packed with Performance 


illustrating how working assembly is placed 
as a complete unit in Pittsburgh Arctic meter 
case. This same construction applies to Pitts- 
burgh Tropic meters. 


Pittsburgh disc meters are 
precision built to keep the 
performance standards 

that have been so carefully 
engineered into them. Step 

by step—from controlled 

casting . . . through accurate 
machining and expert fitting-- 

to exacting tests—Pittsburgh 

disc meters are made right to 
measure right! In addition, the unit 
assembly of working parts assures 
a free running mechanism 

that years hence can be 

repaired or replaced with 
minimum trouble and expense. 
Get all the facts about Rockwell 
disc meters now. Write for catalog. 


MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 
Atlanta -- Boston. . Chicago Columbus Houston Kansas City 
Los Angeles New York Pittsburgh San Francisco Seattle Tulsa 


¢ 
2 
| TROPIC 
' For Warm Climates | 
| 
| 
ee ll eee ee @ 
| Rockwe 


1. What €& will sell any- 


thing from an‘old paint” 
to an old painting ? 


3,What sell only quality gm 
water treating equipment... 


for instance the Chlor-0-Mite- 


of efficiency wrapped up in this 
little chemical feeder. %Propor- 
tioneers% Chlor-O-Mite gives you 
feeding that’s dependable, accu- 
rate, adjustable . . . in a new low- 
capacity feeding range. Its cost is 
surprisingly low, too, when you con- 
sider Chlor-O-Mite’s many features: 
“See-Thru” Reagent Head, Simple 
Design, Rate Adjustable in Opera- 
tion, Hydraulic or Electrical Power, 


Easy Installation. 


Answers: 


No fooling about it, there’s a lot Mail 


1. Auctioneers 


jor 


moe 
%PROPORTIONEERS, INC.% 

@ 366 Harris Ave., 

@ Providence 1, 8. 1. 

BE Please send Bulletin and price informa- 

tion on the Chlor-O-Mite. 


Company 
@ Street. 


2. Profiteers 


Bates, 
2.What will sell any- 
thing, anytime for a profit? | 
with big feeder efficiency ? 
%PROPORTIONEERS % | 
4 x 3 


Becouse of its unique ‘side wedging action, the discs Smith 
Gote Valve ore laterally until oftde they com- 
pleted their travel and fully cover the ports. Termination of the 
discs’ trovel and further turning of the valve stem acivates the 
wedges ond expands the discs. In opening, the action is reversed, 
the wedges are fully released before the discs commence te travel 
to @n open position, 

Smith Gate Valves are made in all types and sizes for manval, 
hydraulic cylinder, or motor operation and for low — medium — 
high pressure services. y 


and then 


00 wor Wi 
All the Way DOWN 

THEA.P.SMITA MFG.co. 


FORD 


METER TESTING EQUIPMENT 


FLEXIBLE... for any size shop 


Ford testing equipment is completely flexible in 
that it offers utmost economy of testing in 
any size shop. 


Qeniahids tend on Whether you test meters one at a time or in 

alog No. 50 of time batteries of 10 or more, Ford provides complete 

and money saving qeccuracy, fast changing and easy visibility. 

Ford eliminates scales, weights and percentage 
beams and guess work. 


Just tell us about your testing shop and we 
show you how to save time and money. No 
_ obligation, of course. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES 


Wabash, Indiana 
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CANADA’S NEW STEEL WATERLINE 


.. all 7 miles 
protected by Bitumastic 70-B Enamel 


HE 48-inch steel pipe pictured 

- here is part of a 7-mile water- 
line being laid for the City of Hamil- 
ton, Ontario. The steel for the line 
and the Bitumastic 70-B Enamel were 
produced in Canada. 

On this project, Koppers Canadian 
subsidiary, By-Product Coke Com- 
pany of Canada, Ltd., set up a coating 
yard to line, coat and wrap the 32- 
foot lengths of pipe with Bitumastic 
70-B Primer and Enamel. This yard 
is adjacent to the pipe-fabricating 
plant of Hamilton Bridge and Iron 
Company, Ltd. 

The spun lining of Bitumastic 
70-B Enamel on the inside of the 
pipe protects interior surfaces against 
corrosion and tuberculation. The 
70-B Enamel also protects the out- 
side of the pipe against pitting and 
leakage caused by soil corrosion. 

Our Contract Department can 
handle your next water pipe-line 
project, too. One of our representa- 
tives will be glad to discuss the de- 
tails with you. 


NEW WATERLINE being laid at Hamilton, 
Ontario. The Contract Department of the 
By-Product Coke Company of Canada, Ltd., 
is cleaning, lining, coating and wrapping 
the pipe near the route of the pipe line. 


REG. U.S. PAT. OFF 


BITUMASTI( enamets 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 1206T, Pittsburgh 19, Pa. 


District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh and Woodward, Alabama 
Manufactured in Canada by By-Product Coke Company of Canada, Ltd., a wholly-owned subsidiary of Koppers Company, Inc. 
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a protected installation 


A protection case of superior “Sand-Spun” 
cast iron and protection case cap surround 
the Mathews removable barrel, which con- 
tains all the working parts. These act as in- 
sulation against ground heaves — prevent 
strain on the bottom pipe joint. And if the 
hydrant is knocked down by a 10 ton truck, 
9 times out of 10 the protection case and 
cap permit substitution of a new barrel 
without excavation. 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 

Manufacturers of “Sand-Spun" Pipe 
(centrifugally cast in sand molds) and 

R. D. Wood Gate Valves 


Compression-type valve prevents flooding - Head 
P turns 360° « Replaceable head + Nozzle levels 
Mathews Modernized easily raised or lowered without excavating + Nozzle 


Hydrants offer sections easily changed + Operating thread only 


part to be lubricated » A modern barrel makes an 
old Mathews good as new « Available with mechan- 
ical joint pipe connections 


these advantages 
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UELLER 


Fire Hydrants 


8 @ Engineered for action winter 
PF or summer. Mueller Fire Hydrants! 
That’s because they have so 
many vital extra features not found 
on ordinary hydrants. 94 years 
of engineering experience and 
practical know-how have made | 
Mueller fixe hydrants leaders of © 
the industry. With Mueller hydrants — 
you'll save on initial cost and up- 
keep expense. Investigate. Write 
for additional information. 


MUELLER CO. 


Dependable Since 1857 


CHATTANOOGA, TENNESSEE 
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IMPOSSIBLE 


The thin coating of cement, mechan- 
ically applied and troweled by the 
Centriline process, raises the pH of 
any moisture entrapped within the 
lining to a non-corrosive level—thus 
prohibiting corrosionor tuberculation. 
Centrilining also seals holes caused by 
external corrosion, increases the pipe’s 
carrying capacity thereby reducing 
pumping and maintenance costs. 


Over 1,000 feet of pipe a day can be 
Centrilined while the pipe remains in 
the ground! This process— utilizing 
centrifugal force in applying cement— 
will give new life to your old pipelines 
at a fraction of the cost of installing 
new pipes. 


Write today for descriptive 
literature on lining pipes from 
4” to 144” in diameter 


CENTRILINE 
CORPORATION 


A subsidiary of 
Raymond Concrete Pile Co. 


140 CEDAR STREET, NEW YORK 6, N.Y. 


Branch Offices in Principal Cities of 
United States and Latin America 


CEMENT MORTAR LININGS 
FOR PIPE IN PLACE 


ON THE WEST COAST, WRITE AMERICAN PIPE & 
CONSTRUCTION CO., P. 0. BOX 3428, TERMINAL 
ANNEX, LOS ANGELES, CALIFORNIA 
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BADGER PRECISION MEANS 
“MORE FOR YOUR METER-MONEY” 


BADGER METERS 


BADGER METER MFG. CO., Milwaukee 10, Wis. 


Branch Offices: New York City © Philodelphia 
Worcester, Mass. * Savannah, Ga. * Cincinnati * Chicago * Kansas City * Waco, Texos 
Durability Sensitivity Solt Loke City, Utoh Guthrie, Okla. * Seattle, Wash. Los Angeles 
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This Association, as a body, is not responsible for the statements or opinions of any of its members 


WATER-DISTRIBUTION SYSTEMS STUDIED BY A 
COMPLETE ELECTRICAL ANALOGY 


BY MALCOLM S. McILROY* 
[Presented November 16, 1950.] 


As PIPELINE networks used in distributing water grow in extent 
or become more heavily loaded, engineering studies are needed to 
determine the most economical means of reinforcing them. For ex- 
ample, the proper diameter and routing of new trunk mains, or the 
elevations and pumping cycles for proposed storage tanks may re- 
quire consideration. Unfortunately, calculations of flow rates and 
head losses in complex networks are tedious and must be largely 
repeated for each proposal for constructing or operating the net- 
work. When the procedure described in this paper is followed, these 
calculations are eliminated and desired values are found directly from 
the scale readings of instruments, connected to an electric circuit 
which is a complete analog of the pipeline network. 

The use of an electric circuit to represent a pipeline network de- 
pends upon the analogies demonstrated in Fig. 1. The upper diagram, 
Fig. 1A, portrays a simple network of pipelines, which draws water 
from two sources and discharges it at three points, indicated by D. 
The lower diagram, Fig. 1B, represents an electric circuit analogous 
to the pipeline network. When the source rheostats S are properly 
adjusted, the difference in voltage V’ may be made proportional to 
the difference in head H’ between the water sources. Likewise, the 
currents flowing through the load resistors L may be made propor- 
tional to desired values of flow rates at the corresponding discharge 
points. At all times, the current through and the voltage drop across 
any resistor R are respectively analogous to, but not necessarily 
proportional to, the flow rate and head loss in the corresponding pipe- 


*Professor of Electrical Engineering, Cornell University, Ithaca, N. Y.; Consultant to The Standard 


Electric Time Co., Springfield, Mass. 
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WATER-DISTRIBUTION SYSTEMS STUDIED 
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Fic. 1.—Prretine Network (A) AND ANALOGoUS Etectric Circuit (B) 
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line P. Currents in the conductors at circuit terminals and voltages 
around circuit loops inherently satisfy the requirements that flow 
rates balance at pipeline junctions and that head losses balance around 
pipeline loops. 

To provide complete proportionality between corresponding 
quantities in the electric circuit and the pipeline network, the relation 
between voltage across and current through each resistor must be 
similar to the relation between head loss along and flow rate through 
the pipeline it represents. Since this relation is nonlinear, an ordinary 
linear resistor cannot automatically provide a complete analogy to 
the performance of a pipeline. When linear resistors represent the 
pipelines in a network, a successive-approximation procedure must 
be employed. The resistors are originally set at values assumed to 
represent the pipelines approximately. The network is energized for 
a trial run, and values of voltages across and currents through all 
resistors are recorded. These values do not, in general, conform to 
the required pipeline performance curves, but the direction and ap- 
proximate magnitude of appropriate changes in resistor settings are 
indicated by the results of the trial run. New settings of the resistors 
are computed and another run similar to the first is made. The pro- 
cess is repeated, if necessary, until all resistors perform properly. 
References 1 to 4 explain the details of four methods of employing 
the linear resistors of power-system calculating boards in the analysis 
of pipeline networks. The time devoted to trial runs and to inter- 
mediate computations and adjustments is eliminated when one uses 
nonlinear resistors specially devised to provide an automatic analogy 
to the performance of a pipeline. 


Complete Representation of Pipelines 

The head loss caused by fluid friction in a pipeline varies with 
the flow rate in a manner which depends upon the nature of the flow. 
For velocities in the transition range between laminar and fully 
turbulent flow, the relation may be expressed in the exponential form 


H=Ak,Q° (1) 


in which H is the head loss, Q is the flow rate, kp is the head-loss 
coéfficient of the pipeline, the value of which depends on the dimen- 
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sions and condition of the pipe, and A is a constant which depends on 
the units employed. The exponent x varies as a function of flow rate, 
ranging from about 1.7 at the lower limit of the transition range up to 
2 at the upper limit. 


To simplify the solution of hydraulic problems, various authorities 
have assigned approximate average values to the exponent in equation 
1. An approximation which is often satisfactory for use in pipeline- 
network studies is the Hazen-Williams formula, which may be ex- 
pressed in the form of equation 1, with x equal to 1.85. This formula 
gives positive errors in head loss for very low velocities and negative 
errors for high velocities, which tend to compensate when the formula 
is applied to all the pipelines of a network. The value of kp to use 
with the Hazen-Williams formula is 


kp = MI (2) 
in which / is the pipeline length in kilofeet and M has the value 


— 33830 


( 3 ) 


In equation 3, d is the pipe diameter in feet, and C is the Hazen- 
Williams smoothness coéfficient. Values of the constants M and A 
are listed in Tables 1 and 2, respectively, in the Appendix. 

The special nonlinear resistors used for the direct analysis of 
pipeline networks perform over the significant range of operation ac- 
cording to the relation 


(4) 


in which V is the voltage across the resistor terminals, J is the current 
through the resistors, and & is called the coéfficient of the resistor. 
Equation 4 is analogous to the Hazen-Williams formula, with the 
following quantities respectively proportional: 


V~H 


I~Q 
k~Akp (5) 


The resistors which have the nonlinear characteristic of equation 
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4 are comprised of tungsten filaments, supported on heavy nickel 
leads in evacuated glass bulbs. If a tungsten filament in a vacuum 
is unaffected by cooling from the leads, the voltage along it varies 
very nearly as the 1.63 power of current through it. If advantage is 
taken of this cooling effect by designing the filament and leads with 
suitable dimensions, the value of the exponent for the whole filament 
may be raised from 1.63 to the desired value of 1.85. For each 
standard filament diameter, a certain range of values of & may be 
realized. The combined range of coéfficient values which results 
from the use of all commercially-available diameters of tungsten 
covers a ratio of approximately 20,000 to 1, which is adequate to 
represent the lengths and diameters of pipelines usually present in an 
analysis of a water-distribution system. The method of designing 
the nonlinear resistors is explained in detail elsewhere (5). 


Nonlinear Resistors in Operation 

In addition to representing the Hazen-Williams formula for a 
wide range of pipeline dimensions, the special tungsten-filament re- 
sistors have other useful properties. All resistors, regardless of the 


values of their coéfficients, operate normally over the same range of 
voltage, 0 to 4.6 volts, and at any given voltage within the range of 
incandescence all their filaments glow at nearly the same color and 
brightness. Since head loss is proportional to voltage, the brightnesses 
of the various filaments give a rough indication of the relative head 
losses in the corresponding pipelines. The most serious head losses 
are indicated by the brightest- filaments. To obtain actual values 
of the head losses, readings of a voltmeter connected in turn to the 
various filaments must be recorded. 

The resistors are customarily manufactured with about 200 
different combinations of filament and lead dimensions, to give values 
of coéfficients k arranged in a series of numbers, spaced at intervals 
of approximately 5%. This choice of interval is a satisfactory com- 
promise between accuracy and manufacturing cost. Any pipeline 
may be represented by a resistor, the coéfficient of which has a value 
within approximately + 2.5% of the desired value. If a resistor hav- 
ing a desired coéfficient is not available, it may be represented by an 
equivalent series or parallel combination of resistors. The resultant 


an 
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value of the coéfficient of a series or parallel combination may be 
found by simple rules. 


Representation of Loads 


Although discharges from a pipeline network are usually randomly 
distributed along the pipes, they may be represented, except under 
special circumstances, by equivalent concentrated loads connected at 
the pipeline junctions (6). In most problems, required flow rates 
at loads are given, and it is desired to determine the corresponding 


flows and head losses in the distribution pipelines. In the electric 


circuit, this situation is represented by load currents which are inde- 
pendent of the voltages available at the load-circuit terminals. To 
promote speed in adjusting the loads to desired values in a large net- 
work, load-current control devices should be used. Constant-current 
ballast lamps have been found satisfactory for this purpose. A typical 
characteristic curve of a ballast lamp is shown in Fig. 2. Current, 
I,, through the lamp varies as a peculiar function of voltage, V1, 
across the lamp. Over a fairly broad range of voltage, the current is 
nearly constant. To assure operation within this range of voltage, 
an adjustable rheostat is placed in series with the lamp. By observ- 
ing an ammeter connected in the load circuit, the person conducting 
the analysis can easily adjust the series rheostat so that the lamp 
operates in its constant-current range. Ballast lamps are available 
in a range of current ratings which is suitable for pipeline-network 
analysis. For finer, fully automatic control, electronic circuits may be 
used. These circuits involve higher cost, more space, and more com- 
plicated wiring. 


Conversion from Hydraulic to Electric Quantities 


Three conversion factors are involved in representing a pipeline 
network by an analogous electric circuit with nonlinear resistors. The 
first two factors are 


a volts per unit head loss (6) 


amperes per unit flow rate 


rf 


q 

4 

and 

(7) 

ak 
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The third factor, which relates the resistor coéfficients, #, to the pipe- 
line head-loss coéfficients, kp is 


AB 


alues of the ratio Gras are listed in Table 3 of the Appendix for 


preferred values of B and G. As in equation 1, the constant A may be 
evaluated from Table 2. 


Steps in Conducting an Analysis 


The procedure of analyzing a pipeline network is illustrated by 
the following sample instructions: 

1. Draw a map of the pipeline network to be analyzed. 

2. Compute the values of the coéfficients kp in equation 2 for 
all pipelines and insert them on the pipeline map. For example, in 
Fig. 3, the trunk main between source S-1 and the network is a 
20-inch pipe, 3400 ft long, with a smoothness coéfficient of 120. The 
value of M from Table 1 is 0.0696 and the value of &» is, from equa- 
tion 2, 

ky = MI = 0.0696 x 3.4 = 0.237 (9) 


3. Select values of the conversion factors. The head-loss con- 
version factor, B, is chosen so that the average voltage per nonlinear 
resistor is roughly 2.5. Along the upper and right sides of Fig. 3, 
seven pipelines are in series between source S-1 and the lower right- 
hand corner. The total head loss between these two points is esti- 
mated to be roughly 40 ft. If the average voltage per pipeline is 2.5, 


7 
the value of B would be approximately 2.5 x re or 0.44 volt per 


foot head loss. From the preferred values listed in Table 3, the value 
of B is chosen as 0.5 volt per foot head loss. 

The flow-rate conversion factor, G, is selected next. The range 
of discharge flow rates specified in Fig. 3 is from 0.27 to 2.11 mgd, 
and the normal range of available ballast-lamp ratings is from 0.1 to 
2 amperes. A value of G equal to 0.5 ampere per mgd gives load cur- 
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Fic. 2.—TypicaL CURRENT-VOLTAGE CHARACTERISTIC OF BALLAST LAMP 


rents from 0.135 to 1.055 amperes, which are satisfactory; hence 
this value of G is selected. 

Since flow rates are expressed in mgd and heads in feet of water 
in this problem, the value of the constant A is 1.807, from Table 2. 


The value of is 1.81, from Table 3. Hence the conversion fac- 


tor @ has the value 
@ = 1.807 x 1.81 = 3.26 (10) 


4. Prepare a circuit diagram, Fig. 4, arranged exactly like the 
pipeline network map. Show on this diagram the difference of voltage 
to be maintained between any pair of sources. Since B = 0.5, the 
voltage between S-1 and.S-2 is 10 x 0.5 = 5 volts. Also show the 
required load currents, each of which is equal to G times the discharge 
rate in mgd. The value of each resistor coéfficient, k, corresponding to 
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0.34 0.082 0.026 


14.1 1.52 


0.97 1.07 


0.27 0.59 1.14 


Fic. 3—PIrPELINE NETWORK WITH VALUES OF DISCHARGE RATES IN MGD 


0.70 


each pipeline element, is shown in a circle. For example, the trunk 
main from source S-1 is represented by a resistor, the coéfficient of 
which has the value 


k = 6 kp = 3.26 x 0.237 = 0.77 (11) 


5. Connect the electric circuit according to Fig. 4 and energize 
it by gradually raising the power-supply voltage. Adjust all load 
currents and the voltage difference between sources to the proper 
values. During this process, watch the filaments of the nonlinear re- 
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sistors and replace those that tend to glow too brightly with equiva- 
lent series combinations. 

6. When all specified conditions are reached, read from master 
instruments the desired values of head losses and flow rates. Since 
the instruments may be provided with specially calibrated demount- 
able scales, they give indications directly in hydraulic terms. 

7. Record results of the analysis on a map, such as Fig. 5. 
The results shown here are arbitrarily adjusted very slightly to give 
perfect balances. Values as read from the instruments may have’ in- 
significant balance errors. 
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Pipeline-Network Analyzer 


To perform the analysis in an efficient manner, apparatus con- 
structed for the purpose is needed. This equipment, called a pipeline- 
network analyzer, provides a permanently-connected basic grid sys- 
tem, having sockets in which the nonlinear resistors may be inserted, 
together with the necessary controls for source voltages, spaces for 
load devices, and instruments and plugging jacks for measurement 
of head losses and flow rates. The original model, which is located at 
Cornell University, is illustrated in Fig. 6. Arrangements are in- 
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cluded for connecting sources and loads to any desired junctions, and 
for making special connections which do not conform to a rectangular 
grid pattern. Because the average voltage per resistor is only about 
2.5 when the head-loss conversion factor B is properly selected, an 
analyzer may be safely operated to permit analyses including almost 
any number of pipelines. Over 50 analyses, including some for steam 
or gas pipelines, have been conducted on the Cornell analyzer. 

An idea of the time required to conduct an analysis may be ob- 
tained from the study of the trunk water-distribution system of the 
city of Binghamton, N. Y., shown in Fig. 7. This analysis involved 
70 pipelines, 5 sources and 15 loads. The problem was to determine 
the best elevations of three proposed new reservoirs, and the neces- 
sary discharge heads and pump ratings for the pumping station. One 
day was devoted to computing values of resistor coéfficients, laying 
out the electric circuit, connecting the analyzer, adjusting load and 
source conditions, and recording flow rates and head losses for all 
pipelines. During the following day, six additional analyses were 
made, each with a different set of loads or source heads. In each an- 
alysis, values and directions of source flows, as well as head loss from 
the pumping station to all reservoirs and to the principal business 
district, were recorded. Two men were engaged in this work. The 
Superintendent of the Binghamton Water Works was present to ob- 
serve operations and to suggest a useful sequence of tests. 


Accuracy 
The overall error in head-loss indications obtained from the pipe- 
line-network analyzer has always been conservative and has been less 
than three per cent. Methods of evaluating accuracy are presented 
elsewhere (7). To obtain maximum accuracy, the procedure de- 
scribed here may be modified to correspond to rational laws, such 
as the Colebrook-White adaptation of the basic relation 
_ flv’ 
This modified procedure is described in reference 7. Head losses 
obtained from an analysis employing the relation of equation 12 
usually differ insignificantly from an analysis based entirely on the 
Hazen-Williams formula. 
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Conclusions 


An electric circuit which is the complete analog of a pipeline 
network may be realized when special nonlinear resistors are used to 
represent the pipelines. When these resistors are employed, solutions 
of network problems are direct, requiring no successive approxima- 
tions. The attention of the analyzer operator is drawn to the seri- 
ously loaded portions of the network by the relative brightnesses of 
the resistor filaments. Only those quantities which are interesting or 
important need be measured. Results of an analysis are given di- 
rectly in hydraulic units and automatically balance within satisfac- 
tory engineering accuracy. The complete electrical-analogy process 
is particularly advantageous when comparisons are required among 
various proposals for network construction or operation. Once the 
analyzer has been connected to represent a general pipeline network, 
the effects of changes in details may be evaluated rapidly. The 
analyzer is, in effect, an automatic model of a pipeline network. 
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TABLE 2.—VALUES OF THE CONSTANT A FOR FRESH WATER, EQUATIONS 1 AND 8 


Units used for head loss, H 
Units used for flow, Q Feet of water Pounds per sq in 


US gpm 106 4.34 x 10% 
Hundreds of US gpm 0.0501 0.0217 
US mgd 1.807 0.783 
Imperial gpm 1.401 x 10% 6.07 x 10% 
Hundreds of Imperial gpm 0.0702 0.0304 
Imperial mgd 2.53 1.098 
Cfs 0.807 0.350 
Thousands of cu ft per hr 0.0754 0.0327 
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THE DESALTING OF SALINE WATERS: A REVIEW OF 
THE PRESENT STATUS* 


BY EDWARD W. MOORE** 


[Read December 21, 1950.} 


By FAR the largest portion of the waters of the globe is unfit for 
potable, agricultural, or process use by reason of excessive content of 
dissolved salts. These waters are termed saline or brackish waters; 
they can be divided into two principal groups: sea water and brack- 
ish waters produced by admixture of fresh waters with sea water, and 
saline surface and ground waters deriving their salinity directly from 
geological formations. The distinction is somewhat arbitrary, since 
the salinity of the sea originated from, and is being constantly aug- 
mented by, the leaching of soil and rocks, while numerous saline sur- 
face and ground waters take their salts from ancient ocean deposits. 

However, the difference is readily recognized in practice. Sea 
water is practically constant in composition at about 3.5% to 
3.6% total dissolved solids throughout the world, and brackish waters 
derived from sea water retain this constancy of composition in large 
degree, with dilution modifying only the total soluble content. T. Soll- 
man (1) gives the following composition for sea water: NaCl, 2.7%; 
KCl, 0.075%; MgCle, 0.37%; MgBrz, 0.0027%; MgSOs, 0.23%; 
CaSO,, 0.14%; CaCOs, 0.003%. Saline surface and ground waters, 
on the other hand, exhibit the widest possible variation in total solu- 
bles and in the kinds of salt present. The lower limit is determined 
only by the level at which one wishes to apply the term “saline” in 
contradistinction to “fresh,” and the upper only by the saturation 
values of the various salts. 

In many regions, some of which are of potential value, the supply 
of fresh water—i.e., water that can be adapted to water-supply re- 
quirements at relatively little cost—is limited or non-existent, but 


*From a report by the author to the Subcommittee on Water Supply of the Committee on Sanitary En- 
gineering & Environment, Division of Medical Sciences, National Research Council. 
**Associate Professor of Sanitary Chemistry, Harvard University, Cambridge, Mass. 
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suitable quantities of saline waters are available. If such regions are 
to be used without the excessive burden of transporting adequate 
supplies of water means must be found to reduce the salt content of 
the saline waters to acceptable levels at the lowest possible cost. 


OBJECTIONS TO SALINE WATERS 


The objections to high salt content in potable water supplies are 
based on two factors: taste and physiological effects. Sodium chloride, 
for example, is recognized in water by most people at concentrations 
of 300 to 900 ppm; it becomes objectionable enough to curtail con- 
sumption of the water at about 1,000 to 1,500 ppm. Richter and 
MacLean (2), in a study of 53 adults, found that the average level of 
recognition for sodium chloride was 870 ppm and the median level 
650 ppm. G. C. Whipple, in “The Value of Pure Water” (Wiley, 
1907), has cited the results of tests on the ability of a limited number 
of observers (10 to 20) to detect various mineral substances in water. 
These results are given below: 


Range of concentrations Range of concentrations 
Substance detected (ppm) Substance detected (ppm) 
NaCl 200-450 CaCl. 150-350 
KCl 350-600 CaSO, 250-900 
NaNO, 450-800 CaCO, 50-200 
Na.SO, 250-500 MgCl. 200-750 
NaOH, KOH 1- 50 Mg(NO,)o 500-800 
Na.CO; 15- 75 MgSO, 400-600 


From Whipple’s results it is apparent that most of the neutral salts 
are detectable in concentrations of the same order of magnitude as 
sodium chloride. The objectionable levels for these salts would 
probably also be about the same as those for sodium chloride. Alka- 
lies, such as sodium and potassium hydroxides, sodium carbonate, and 
calcium carbonate, can be detected at lower levels and would become 
objectionable at much lower concentrations. Dole has expressed the 
opinion that waters exceeding 300 ppm of carbonate, 1,500 ppm of 
chloride, or 2,000 ppm of sulfate are apparently intolerable to most 
people. The U.S. Public Health Service drinking-water standards are 
also pertinent: the permissible pH value is limited to 10.6 and the 
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normal carbonate alkalinity to 120 ppm; magnesium should not ex- 
ceed 125 ppm, and both chloride and sulfate are limited to 250 ppm. 
These restrictions are not absolute, however, and waters containing 
higher concentrations than those specified may be used if better 
sources of water are not available. 

The non-toxic neutral salts produce major physiological effects 
only when ingested at concentrations materially above isotonic levels. 
At these concentrations they produce dehydration of internal tissues, 
resulting in nausea and, if ingestion is continued, in the death of the 
organism. For sodium chloride the isotonic level is 7,500 ppm; a con- 
centration of 10,000 ppm induces vomiting. Other neutral salts have 
similar effects at concentrations of the same order of magnitude. Water 
containing such large amounts of salts would rarely be used, even in 
emergency. 

Minor physiological effects are produced by some of these salts 
at lower levels of concentration. These effects manifest themselves in 
gastric disturbances and catharsis; they are particularly noticeable 
in persons using a water of high solids content after being accus- 
tomed to water containing only small quantities of dissolved solids. 
They are believed not to produce any permanent damage, and it is 
well known that one can acquire tolerance for waters of comparatively 
high salt content. Magnesium, sulfate, and phosphate ions, when 
ingested in quantities of 1 to 2 grams, produce active catharsis. This 
would limit the tolerable concentrations of these ions to about 1,000 
to 2,000 ppm. According to Sollman (1), concentrations of NaCl 
below 7,500 ppm and of magnesium or suliate below 1,000 ppm are 
harmless. 

A collection of material loaned to the author by Dr. Lawrence T. 
Fairhall of the U. S. Public Health Service has been the source of 
considerable information on the use of waters of high salt concentra- 
tions. For example, Pub. No. 99 of the Carnegie Institute, entitled 
“Botanical Features of North American Deserts,’ by D. T. Mac- 
Dougal, makes the following statement: 

“Experience of the field expeditions . . . demonstrates that saline or 
alkaline water containing as much as 2500 parts per million of salts may be 


used for many days without serious discomfort . . . if increased to 3300 
parts per million, only hardened travellers may use it. . . . 5000 parts per 
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million is inimical to health and comfort, though it might suffice for a few 
hours, or save the life of a person who had been wholly without water.” 


Water Supply Paper No. 333, page 33, of the U. S. Geological 
Survey has statements to the effect that waters containing 1,060 to 
1,300 ppm of chloride are used without ill effect and considered to be 
of good quality. The same is true of water containing 1,550 ppm of 
sulfate. A water containing 2,100 ppm of sodium carbonate is used 
by many persons with no bad effect. Water Supply Paper No. 343, 
pages 134-136, states that waters containing up to 2,500 ppm of total 
solids are considered satisfactory where calcium is high and chloride 
low; waters of 2,500 to 4,000 ppm are considered potable, though in- 
ferior, and are avoided if the chloride content is high. A few waters 
of 4,000 to 5,000 ppm are used; one contains 4,800 ppm of total 
solids and 188 ppm of chloride. A ranch water containing 3,044 ppm 
of total solids, of which 139 are chloride and 2,009 sulfate, is consid- 
ered satisfactory. 


It is evident from the foregoing that waters containing compara- 
tively high concentrations of dissolved salts—at least 2,500 to 3,500 


ppm—can be used without adverse effects by those accustomed to 
them and that tolerance of such waters can be acquired by most 
people. However, it must be borne in mind that many saline waters may 
contain definitely toxic components, such as barium, selenium, boron, 
and arsenic. These are harmful at quite low concentrations and must 
be given special consideration in any effort to reduce or ‘eliminate 
salts from water. 


High salt concentrations are also undesirable for dgricultural 
purposes. The salts in irrigation water tend to become concentrated 
in the soil by evaporation and eventually restrict or prevent the 
growth of vegetation. According to L. V. Wilcox (3), the factors 
which influence the salinity of the soil, and hence the limiting salini- 
ties of waters used in irrigation, are the permeability of the soil 
[greater permeabilities allow use of more saline waters], the quan- 
tity of water used, the rainfall, the climate, the method of irrigation 
used, and the crop species. Among the species of ions that may be 
present in the water, sodium is most objectionable; it tends to reduce 
the soil permeability and to create an alkaline condition. Hence it is 
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necessary, in examining waters for agricultural use, to consider not 
only the total salt concentration, but also the proportion of sodium 
present; this is expressed usually as an equivalent percent of the total 
cations. Potassium has an effect similar to that of sodium, but it is 
usually present in smaller amounts than sodium, is less injurious per 
unit of concentration, and is also an essential nutrient, so that it 
rarely is a significant factor. Calcium and magnesium tend to be 
beneficial by keeping the soil permeable. 

Certain toxic elements, notably boron, are highly injurious to 
plants; the allowable boron content of water for agricultural use is 
sharply limited. Selenium is less toxic to plants, but tends to be ab- 
sorbed into them and produce toxic effects in animals consuming the 
plants. 

Carl S. Schofield (4), as quoted by Wilcox, has classified waters 
with respect to their suitability for irrigation as shown in Table 1. 


The quality requirements for industrial process waters are highly 
variable from one industry to another and no general statement can 
be made. Many industries have to impose limitations on the concen- 
trations of dissolved salts that are even more stringent than those for 
potable waters. These limitations are more often concerned with par- 
ticular ions than they are with the total concentration of dissolved 
salts. 

In summary, it may be said that there is a real need for an 
economical process that will reduce the salt content of saline waters, 
preferably to less than 500, but in any case to less than 1,000 ppm, 
and at the same time eliminate any toxic ions that may be present. 


AVAILABLE METHODS OF DESALTING 


At present there are but two methods of desalting saline waters 
that approach economic feasibility: evaporation and ion-exchange 
demineralization. Recent developments have lowered costs for both 
methods and research is being actively prosecuted on each of them. 
It is not impossible that radically different methods may be developed, 
but none have been extensively reported to date, although electro- 
osmosis and freezing have been given some consideration. Both 
evaporation and ion-exchange are theoretically capable of producing 
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water satisfactory for all purposes from almost any saline water, 
and the choice between them would be determined largely on the basis 
of cost, mobility, and other engineering factors. 

Thermal evaporation, in which solid, liquid or gaseous fuel is 
burned to provide heat and the steam thus produced from the saline 
water is re-condensed to yield distilled water, is at present the most 
widely used method of evaporation. The equipment may be single- 
effect—i.e., one evaporator and one condenser—or multiple-effect, 
in which the latent heat of the steam from the first evaporator shell is 
used to boil additional saline water in a second shell at lower pressure, 
and so on. Double- and triple-effect evaporators are common, and 
quadruple and quintuple effects are in use in many large stationary 
installations. They achieve impressive fuel economies over single 
effects, but at greater capital cost and the sacrifice of compactness 
and mobility. The single-effect evaporator is simple and compact, but 
produces the lowest yield of water per pound of fuel consumed of all 
evaporation methods. Saline water is used as condenser cooling water 
in evaporator installations and part of this cooling water feeds the 
evaporator. Additional heat recovery is obtained by heat exchange 
between evaporator feed and evaporator blow-down. 


The vapor-compression evaporator, a comparatively recent de- 
velopment, operates on the principle of the heat pump. Vapor pro- 
duced at atmospheric pressure from the saline water is withdrawn 
from an evaporator sheil, compressed, and returned to a condensing 
chamber in the evaporator shell, where its latent heat is given up to 
evaporate more saline water. A three-way heat exchanger transfers 
additional heat from the distilled water produced and from the evapo- 
rator blow-down to the incoming saline feed. A heating element to 
raise the water in the evaporator to starting temperature completes 
the system. The fuel or energy economy of this system is materially 
greater than that of the multiple-effect evaporators, while in compact- 
ness and cost it compares favorably with the single-effect. The vapor- 
compression evaporator is a notable advance in distillation technique. 
At present it is available only in units with a capacity of a few hundred 
gallons per hour, but development of larger units is in progress. 


Solar evaporation is attractive in principle, since many regions 
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deficient in fresh water have high solar irradiation levels. However, 
successful solar stills are as yet limited to units of small capacity. In 
one instance, numerous small units have been combined to produce a 
capacity of 1,000 gal per day (5). During the war a solar still for 
lifeboats was developed, having a capacity of about one quart per 
day; in package form it occupied about the same space as one quart 
of water. In the course of this development it was shown that about 
55% of the solar heat received by the collector could be transformed 
to latent heat of evaporation in a system collecting the vapor by 
means of recycled air. Solar evaporation has possibilities for remote 
areas where a very modest supply of water would be required and 
complete freedom from the necessity of shipping fuel or chemicals 
would be an important consideration. 

Complete removal of dissolved salts by ion exchange became 
possible as a result of two discoveries in the late 1930’s: one, the dis- 
covery that acidic groups, particularly sulfonic acid groups, at- 
tached to solid organic media, would reversibly remove cations from 
water passed through these media and substitute hydrogen ions there- 
for; the second, the development of synthetic resinous materials, con- 
taining basic groups that would absorb these hydrogen ions, together 
with the anions present in the water. In general terms, the two re- 
actions involved are as follows: 


Cation exchange 


2M* ) <— (M2Z + 2H 


Removal and regeneration M*) + HeZ— (MZ 


Anion exchange 
x — N- HX, 
Removal + H* + - H(X), 
Regeneration 
2RsN HX + NazCO; —> 2R3sN + 2Na* + 2X + H2O + COz 


The essential equipment consists of a filter shell, containing the 
cation exchanger, followed by one containing the anion exchanger. A 
degasifier may be necessary as a third item in the sequence, if large 
amounts of carbonates or bicdarbonates are present. A recent de- 
velopment is the mixed-bed exchanger, which contains the cation and 
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anion exchangers in a single filter shell. The result is a considerable 
saving in weight and bulk, at the expense of complicating the re- 
generation procedure. Other operating advantages are secured and 
the process is more efficient than the two-bed system. The single- 
bed system may, in the future, extend the range of applicability of 
ion exchange in the desalting of water. 

The processes are rapid, so that the filters need not be large to 
secure high capacities. Cation exchangers will handle 2 to 2.5 gpm 
per cubic foot of bed, and anion exchangers up to 1.7 gpm per cu ft. 


The chemicals required for the process are commercial sulfuric 
acid, used at a strength of 2% to regenerate the cation exchanger, and 
sodium carbonate, used at-a concentration of 2% to 5% for regenera- 
tion of the anion exchanger. Sodium or ammonium hydroxide may 
also be used for regeneration of the anion ‘exchanger and hydro- 
chloric acid for the cation exchanger. A significant portion of the 
treated water must be used to rinse and backwash both cation and 
anion beds after regeneration. Economies can be effected by various 
systems of partial re-use of regenerant solutions and rinse waters. 


The kinds of salts present in the water exert a great deal of in- 
fluence on the ion-exchange process, whereas this is comparatively 
unimportant in evaporation. Cation exchangers remove divalent cat- 
ions such as Ca** and Mg** somewhat more readily than they re- 
move Na* and K* or, expressed in another way, a cation exchanger 
will begin to “leak” Na* or K* before the multivalent ions begin 
to appear in the effluent. The anions present also influence the 
efficiency of the cation exchanger; for example, Na* is most readily 
removed when associated with HCOs, less readily when associated 
SO:=, and least readily when associated with Cl. In other words, 
anions that form weak acids with the hydrogen ion given off by 
the cation exchanger facilitate its operation. Anion exchangers are 
also affected by the kind of ion present; for example, SOs is much 
more readily removed than CI. It is generally conceded that a saline 
water containing a high proportion of sodium chloride compared with 
other salts is one of the most difficult waters to treat by exchange 
methods. 


Not all anions are removed by the ordinary anion exchangers; 


4 
i 
2 
f 
ri 


328 THE DESALTING OF SALINE WATERS 


those that are the anions of very weak acids come through the anion 
bed as the undissociated acids. Examples are H2COs, HeSiOs and 
H2F2; some of the toxic ions are also in this category, e.g. HsBOs. 
Within the last two years, however, anion exchangers have been syn- 
thesized containing highly basic groups that remove these weak-acid 
anions completely. These materials are used in a second-stage anion 
exchanger, which removes the last remnants of anions; it must be 
regenerated with sodium hydroxide. 


While the total concentration of salts present in the feed has only 
a secondary effect on the productivity of an evaporator, the amount of 
desalted water produced by an ion-exchange system between regen- 
erations is a direct function of the total salt concentration of the 
water. For the ion-exchange system, then, the cost per gallon of 
treated water can be expressed almost entirely in terms of the initial 
salt concentrations of the feed, and for high salt concentrations, such 
as those prevailing in sea water, requirements for regeneration and 
rinse will consume practically the whole product of the system. There- 
fore, in its present state of development ion-exchange is sharply lim- 
ited in its applicability. It is unsuitable for waters containing more 
than about 2,500 ppm of dissolved salts, except in special forms, such 
as the silver zeolite used for emergency demineralization of sea water. 
However, in view of the rapid development now taking place in ion- 
exchange, it would be rash to assume that such limitations are per- 
manent. 

Costs AND OPERATING REQUIREMENTS 


It is difficult to obtain reliable and unbiased information on the 
comparative costs and labor requirements for the various methods 
of desalting. Many general cost figures are quoted, but these are 
usually given without analysis or with incomplete analysis, so that 
it is difficult to determine what cost elements are included. Many of 
the quoted figures are estimates only; this is particularly true of 
vapor-compression distillation and ion-exchange. With these limita- 
tions in mind, certain general statements may be made as to operat- 
ing costs; in none of the figures quoted are capital costs included. 

In thermal evaporation, the principal cost item is fuel; labor and 
maintenance are secondary. The salt-concentration of the water dis- 
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tilled influences primarily the latter two items, although the fuel cost’ 
is increased to some extent bv the increased heat loss resulting from 
the necessity for increasing the rate of blowdown for the more saline 
waters. The increased rate of blowdown is necessary to prevent ex- 
cessive scaling and objectionable carry-over, both of which are 
dependent on the concentration of the water in the evaporator body. 
Cost figures on thermal evaporators are usually based on the pro- 
duction of distilled water for process use; no allowance is made for 
the possibility of blending the product with raw water to produce a 
supply satisfactory for general use. This fact must be considered 
in comparing the cost of evaporation with that of ion-exchange de- 
mineralization, which is usually calculated on a partial-removal basis. 
The figures for operating cost per thousand gallons of water pro- 
duced by double-effect evaporation are usually quoted as $1.00 to 
$2.00 per thousand gallons, depending mainly on fuel costs. Large 
multiple-effect installations may cut costs to as low as $0.75 per 
thousand gallons, and small single-effect evaporators, operating under 
adverse conditions, may go as high as $4.00 to $6.00 per thousand 
gallons. Aultman’s estimates are the most recent; he states that fuel 
costs alone would amount to $2.60 per thousand gallons in a single- 
effect still and $1.07 in a triple-effect system. There is no present 
reason to expect any large reduction in these costs through new 
increases in the efficiency of thermal evaporators. 


As a result, the vapor-compression still appears to be a formida- 
ble competitor of the direct-fired still. Although cost data at present 
are limited to very small units, these seem able to produce distilled 
water at about $1.00 to $1.25 per thousand gallons. Direct-fired in- 
stallations of comparable size cannot compete with these vapor- 
compression units in economy. Larger vapor-compression units are 
in process of development and will almost inevitably show reduced 
operating costs; claims are being made that the larger units will 
produce water at $0.50 per thousand gallons. 


Cost figures on solar distillation are non-existent. Presumably 
they would consist almost entirely of capital and maintenance costs, 
and at present these would be greater than those of other methods. 
Provision of considerable reserve capacity and storage to carry over 
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extended sunless periods would be a factor. Solar distillation is in a 
much less advanced state of development than thermal or vapor-com- 
pression distillation or ion-exchange; however, it cannot be entirely 
dismissed. 

In demineralization by ion-exchange, the principal factors in 
operating costs are the cost of chemicals for regeneration, labor 
charges, and cost of replacement of the resins. Of these, the first 
item is the largest and the best known; the second and third items 
exist largely as estimates. 

Bachmann (6) has published graphs for computing chemical 
costs for complete demineralization by ion exchange. For a water 
containing 1,000 ppm each of cations and anions, his data give a 
chemical cost of 22.5 cents per thousand gallons, with 66° Bé. HsSO, 
at $20 per ton and 98% NazCOs at $25 per ton. The cost is linear 
between O and 1,200 ppm for both cations and anions. It is to be 
expected that detailed cost analyses would show material differences 
between waters containing differing proportions of the various anions 
and cations, because they are not all removed with equal ease. Labor 
costs have been variously estimated as 15 to 30 cents per thousand 
gallons. As to resin-replacement costs, Gustafson(7) suggests that 
they may be as high as 6 to 40 cents per thousand gallons. Excluding 
capital charges, the total cost for complete demineralization of water 
containing 1,000 ppm each of anions and cations would range between 
43.5 and 92.5 cents per thousand gallons. 

The following estimates, given by Dr. Walter P. Juda of Ionics, 
Inc., and based on experience in operating a pilot plant at Rehovoth, 
Israel, are presented for comparison: 


Cost oF DEMINERALIZATION (CENTS PER 1,000 GAL.) 


Salts Removed (ppm): 500 1,000 1,500 2,000 


Conventional Demineralization 23 - 28 42 - 47 60 - 65 75 - 80 
Ionics Partial Demineralization 18 - 23 26 - 31 33 - 38 45-50 
Ionics Partial Demineralization 

with Lime Regeneration 8-10 12-14 17-19 22-24 


The Ionics process involves special patented features, such as 
counterflow of water and regenerant solutions with partial bed regen- 
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eration, resulting in high chemical-utilization efficiencies. The demin- 
eralization is deliberately kept incomplete in this process. Further 
economies are obtained by a special process allowing the use of lime 
as regenerant for the anion exchanger. 


From the foregoing it is apparent that waters of relatively low 
mineral content can be demineralized by ion-exchange at costs some- 
what lower than those of the evaporation processes. At about 2,500 
ppm of total salts, the costs of the ion-exchange process begin to 
exceed those of the more efficient representatives of the evaporation 
processes, and above this level costs of ion-exchange desalting rapidly 
become prohibitive in its present state of development. 


The labor requirements for the operation of these desalting 
processes are of perhaps more interest than are the over-all cost fig- 
ures. Published information is negligible; the little information cited 
here has been secured by conversation and correspondence with indi- 
viduals. A battery of twelve 60-gal-per-hour oil-fired stills would 
require two to three men per shift. Presumably, manpower needs 
would increase but little as the capacity of the units increased within 
reasonable limits. In addition to the regular operating requirements, 
there is the necessity for periodic descaling of each unit; this occurs 
about every 700 hours of operation when distilling sea water. The 
descaling would require about 12 hours’ time for two men. 


According to information received from R. S. Warner, Jr., of the 
staff of Arthur D. Little, Inc., the operation of vapor-compression 
stills is simpler than that of oil-fired stills. One man per shift should 
be able to take care of a battery of as many as 12 stills. Operation 
is substantially automatic, and the duties of the operator are mainly 
to keep the fuel supply adequate and the water intake lines clear. 
Again, periodic descaling at intervals of about 700 hours is necessary, 
and this requires two men for about 12 hours. 

With regard to the labor requirements for ion-exchange, A. H. 
Vallez of the Dorr Co., in correspondence with the writer, has offered 
the following information: 

“About the only labor required for an ion-exchange installation 
is for regenerating the cells, and that is a constant, regardless of the 
size of the cells, and amounts to roughly 2% hours per cycle... . The 
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installed cost of ion-exchange equipment is relatively high, and, for 
producing fairly large amounts of deionized water at a uniform flow 
rate, the most economical arrangement would probably consist of 
several pairs of cells, so arranged that one pair was always out of ser- 
vice being regenerated while the other pair, or pairs, were in service. 
An installation of this type could be readily taken care of by one man 
and a helper per shift. For producing relatively small amounts of 
treated water the installation usually consists of a single pair of cells, 
sized to provide fairly long operating cycles, with a treated water 
storage tank to satisfy the demand during the period when the cells 
are out of service for regeneration. Labor requirements amount to 
about three man-hours per cycle, and cycle lengths may range from 
about six hours to as long as a week or more when treating water of 
low dissolved solids content.” 


BACTERIOLOGICAL QUALITY OF DESALTED WATERS 


Both direct-fired evaporators and vapor-compression stills, when 
properly constructed, installed and operated, will produce water free 
from bacterial contamination, even though the feed is highly con- 
taminated. The vapor-compression still is reported to produce a water 
of particularly good quality, sterile and free from pyrogens. There 
are, however, two ways in which the product of stills can suddenly 
become contaminated with little or no advance warning. One is by 
carry-over—that is, the passage of droplets of feed-water and concen- 
trate into the condenser; the other is by leakage of contaminated feed 
into the product in condensers and heat-exchangers. In the vapor- 
compression still under normal operating conditions, leakage from 
the feed-water to the product is unlikely, since the distilled-water side 
is at a higher pressure than the feed-water side. This is not true of 
direct-fired stills. Conductivity meters or periodic chemical tests will 
detect contamination. The ideal equipment is a recording conductivity 
meter, which actuates an alarm when the conductivity of the distillate 
begins to increase. Carry-over will not occur in a properly designed 
still of either type, provided that temperatures, pressures and blow- 
down rates are maintained within the design limits; but in actual 
operation it is sometimes difficult to conform to these requirements. 
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Chlorination of the distillate should therefore be provided for, if 
it is to be regularly used as drinking water. 

Effluents from ion-exchangers will retain much of the original 
bacterial content of the feed and will require thorough disinfection 
as a matter of routine. Claims have been made that a mixed-bed ion- 
exchanger will produce a sterile effluent, but it is difficult to see why 
this should be so. There is also a tendency for bacteria to multiply 
in ion-exchange beds and considerable difficulty is encountered in 
disinfecting these beds. Chlorine or hypochlorites cannot be used to 
disinfect the organic cation- and anion-exchangers, as the chlorine 
attacks the exchanger and is itself destroyed. Special agents, such as 
chlormelamine, must be employed (8). 


PHYSICAL QUALITY OF DESALTED WATERS 


Undesirable constituents, such as color and turbidity, are com- 
pletely removed by distillation methods under normal operating con- 
ditions; they would appear in the product only when carry-over or 
leakage was taking place. Ion-exchange beds will not remove color 
and turbidity to any substantial degree, and these components would 
have to be removed by pre-treatment of the water, if present in ob- 
jectionable amounts. This still further restricts the area in which ion- 
exchange can compete with distillation, by increasing the cost and the 
amount of equipment required. 

Neither process is very effective in removing the more common 
components producing tastes and odors in water. Most of these com- 
ponents are volatile substances and will come over in a distillate, 
although perhaps in reduced amounts. The “flat” taste commonly at- 
tributed to distilled water is undoubtedly due to volatile taste- and 
odor-producing components, rather than to absence of dissolved gases. 
Very few of the taste- and odor-producing substances would be ex- 
pected to be susceptible to removal by ion exchange. It is very proba- 
ble that any taste and odor difficulties encountered would have to be 
met by subsequent treatment of the desalted water, no matter which 
process was used. 
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COMPARATIVE WATER YIELDS PER UNIT OF MATERIAL CONSUMED 


It is of interest to compare the yield of water per unit weight 
of fuel or chemicals consumed in the various processes. Campobasso 
(9) states that 1,000 B.T.U. produce 2.32 lb of water in an oil-fired 
quadruple-effect evaporator and 10.8 lb of water in a Diesel-driven 
vapor-compression still. If fuel oil is taken as 18,500 B.T.U. per lb, 
these figures represent yields of 43 and 200 lb of water per lb of oil 
consumed, respectively. Experimentally, yields of up to 240 lb of water 
per lb of oil have been obtained from vapor-compression stills. A 
single-effect evaporator yields about 12 lb of water per lb of oil. 
From Bachmann’s cost figures for de-ionizing a water containing 
1,000 ppm each of anions and cations, of which 244 ppm are bi- 
carbonate, a requirement of 6 tons of sulfuric acid and 4 tons of soda 
ash per mil gal of water de-ionized is indicated. This represents a 
gross yield of over 400 lb of water per lb of chemicals. At this con- 
centration of salts (2,000 ppm), something of the order of one-half 
of the product is consumed in regeneration and rinse, so that the net 
product would be about 200 lb of water per lb of chemicals. Increas- 
ing the salt content of the raw water both lowers the gross yield and 
increases the requirements for rinse and regeneration. At 2,500 ppm 
salt content, the yield would not be over 100 lb of water per lb of 
chemicals. On the other hand, at 1,250 ppm salt content, the yield 
would increase to nearly 500 lb of water per Ib of chemicals. Although 
progress is being made in reducing the rinse requirements for ion- 
exchangers, it is evident that major improvements must be made be- 
fore they can compete on a yield basis with the vapor-compression 
still, except at very low salt concentrations. 


COMPARATIVE SIZE AND WEIGHT OF EQUIPMENT 


If existing equipment of equal capacity is compared, the vapor- 
compression and direct-fired stills appear to weigh about the same, 
but the vapor-compression still is much the more compact type, oc- 
cupying as little as one-half of the space occupied by a comparable 
direct-fired still. This comparison holds regardless of the salinity 
of the feed water. Since the capacity of an ion-exchange unit depends 
directly on the salinity of the feed, comparison of size and weight is 
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meaningless except at a specified salinity. If water of 2,500 ppm 
NaCl* is assumed, the weight of an ion-exchange installation produc- 
ing about 6,000 g.p.d. is about one-third of a comparable vapor-com- 
pression still, whereas the space occupied is about the same as, or 
slightly less than, that occupied by the still. As the salinity of the 
feed decreases below this point, the yield of the ion-exchange equip- 
ment per unit weight and bulk of equipment increases rapidly. 
Within its limited range of effectiveness, then, the ion-exchange 
process offers outstanding advantages in compactness and mobility, 
with the vapor-compression still in second place; for sea water, the 
vapor-compression still leads in compactness and mobility as well as 
in efficiency. 


ScALE CONTROL IN DISTILLATION UNITS 


The greatest problem in the operation of distillation units, both 
direct-fired and vapor-compression, is the accumulation of scale in 
the evaporator shell. This reduces the output and efficiency of the 
still, and may in extreme cases cause failure of the unit. The usual 
method of combating the problem has been to take apart the evapora- 
tor shell after a specified number of hours of operation, or after the 
capacity has been reduced below the rate value by a given amount, 
and to remove the scale mechanically. Use of inhibited acids or acid 
salts to remove scale has been practiced to some extent, and thermal 
cracking—that is, dousing the hot interior coils of the evaporator with 
cold water, to crack off the scale by rapid contraction of the metal— 
is effective on some types of scale. 


There has been considerable recent research on the nature and 
mode of formation of these scales, notably that by Langelier et al 
(10). These workers found that the nature and rate of formation of 
scale depend as much on the boiling temperature and on the rate of 
precipitation of the various compounds from supersaturated solutions 
as they do on the concentration and composition of the brine. For 
example, in distilling sea water, the scale formed in a low-pressure, 
direct-fired, double-effect evaporator was 87.7% calcium carbonate, 


*This is about the economic limit of operation. The yield of water per cubic foot of resin per cycle 
is 171 gal, of which 130 are used in rinse and regeneration. Figures from A. H. Vallez, Dorr Co. 


| 
iy 
3 
¥ 
> 
a 


336 THE DESALTING OF SALINE WATERS 


whereas that formed in a vapor-compression still was 95.6% mag- 
nesium hydroxide. 


It was found that the rate of scale accumulation could be very 
materially reduced by continuous circulation of concentrate from the 
evaporator shell through a layer of sand or other suitable particles. 
The deposition of insoluble salts tends to take place on the surfaces 
of this contact material, rather than in the evaporator coils. Com- 
parative trials have been made by operating parallel vapor-compres- 
sion distillation units with and without a “stabilizer,” based on the 
contact principle. The internal condition of the still after 5,000 hours 
of operation with the stabilizer was comparable to that after only 
500 hours of operation without the stabilizer. Thus the stabilizer 
would increase the interval between shut-downs for descaling by at 
least a factor of ten. Large stabilizer units are under trial in conjunc- 
tion with large-capacity vapor-compression stills. 


INDICATED LINES OF INVESTIGATION 


For desalting sea water and other waters of equivalent salt con- 
tent, research to improve the performance of the vapor-compression 
still and to develop larger units seems at present to offer the greatest 
promise. For waters of lower salt concentration, development of the 
ion-exchange process is strongly indicated; it is probable that the 
level of salt concentration at which ion-exchange can compete with 
distillation will be materially increased in the next few years. Some 
attention should be given to solar distillation; if the technical diffi- 
culties in the way of development of large installations can be over- 
come, this method would be of great value in many parts of the world. 
No immediate return is in sight from such investigations, but it is 
not impossible that a few original individuals, attacking the problem, 
might produce surprising results. 
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MEMOIR OF DAVID EDWARD MOULTON 


Davin Epwarp Moutton, an Honorary Member of the New 
England Water Works Association, President-Emeritus of the Maine 
Water Utilities Association and Attorney of the Portland Water Dis- 
trict, passed away suddenly in his sleep on April 21, 1951. 


Mr. Moulton was born in Falmouth, Me., on September 16, 1871, 
of old New England stock and received his early education in the 
public schools of Falmouth and Cape Elizabeth. He was graduated 
from Westbook Seminary in 1888 and later entered Yale Law School, 
being graduated as LL.B. in 1897 and as MLL. in 1898. After gradu- 
ation he instructed in Yale Law School for one year. 


He set up a law practice in South Portland in 1899 and repre- 
sented the city of South Portland in the State legislature. He was 
that city’s first Solicitor. In 1908 he opened a law office in Portland, 
where he specialized in corporate and public-utility law. 

It was this specialty that first brought him into contact with the 
water-works profession, for he began serving the Portland Water 
District as its Attorney in 1908. Prior to that date he took part in 
the litigation between the Portland Water Co. and the Portland Water 
District which resulted in the organization of the latter and its ac- 
quisition of the works in 1908. At the time of his death Mr. Moulton 
was the District’s oldest employee in point of service. 

He was very active in the utility field and was one of the original 
incorporators of the Maine Water Utilities Association, which he 
served as President from its organization in 1925 until 1950, when 
he was elected President-Emeritus. 

He was elected to membership in the New England Water Works 
Association in December, 1929, and to Honorary Membership in 
November, 1944. 

A series of learned discussions on “Water Works Law’, written 
by Mr. Moulton ten years ago, was collected and published by the. 
Maine Water Utilities Association and widely distributed over the 
United States. He was also the author of several papers presented to 
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the New England Water Works Association and entered whole- 
heartedly into many discussion periods, his long association with the 
profession having given him a remarkable insight into problems other 
than legal. 

Mr. Moulton did not confine his interest to water supply, but. 
was very active in civic affairs in his community. He was a member 
of the Board of Directors of the Chapman National Bank and of the 
Cumberland Savings and Loan Association, as well as a member of 
the Board of Masonic Trustees of Portland. 

He served as president of the Portland Farmers Club and held 
membership in the American Water Works Association, Maine Asso- 
ciation of Engineers, The First Radio Parish Church, American Peony 
Society, American Jersey Cattle Club and the St. Petersburg Lawn 
Bowling Club. For 25 years he was a Trustee of Westbrook Seminary 
and Junior College, and for the past 20 years president of the Board 
of Trustees. 

Much of Mr. Moulton’s interest centered in Masonic affairs. 
He was initiated in Hiram Lodge of South Portland in 1899. Later 
he was Worshipful Master and was Grand Master of the Grand Lodge 
of Maine in 1924-1925. He was also a member of the Greenleaf 
Chapter, Portland Council and Portland Commandery and was Grand 
Commander of the Grand Commandery of Maine in 1933. He was 
also a member of the Scottish Rites and Commander-in-Chief of the 
Maine Consistory from 1928 to 1930. He received the Thirty-third 
degree, Honorary, at Pittsburgh in 1925. 

In addition to his interest in Masonry, Mr. Moulton’s hobbies 
were farming and horticulture. He had a farm at Falmouth, where 
could be found some of the best-bred Jersey stock in America, while 
his acres were devoted to raising the rarest varieties of peonies. In 
this way he engaged in a pleasant and profitable pastime. 


SIDNEY S. ANTHONY 
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PROCEEDINGS 


SEVENTIETH ANNUAL CONVENTION 
Boston, Mass. 
SEPTEMBER 10-12, 1951 


The Seventieth Annual Convention of the New England Water 
Works Association was held at the Hotel Statler, Boston, Mass., on 
September 10, 11 and 12, 1951. 


Monday, September 10 


Morning Session 


President Thomas R. Camp in the Chair. 

The Annual Reports of the Secretary, Treasurer, Editor, Finance 
Committee, Committee on Legislation, Committee on Technical Pro- 
gram, Committee on Membership and Committee on Committees 


were presented and accepted. 

Upon motion duly made and seconded, it was VoTep that the 
report of the Committee on Reciprocal Relations with the Institution 
of Water Engineers, to be presented later, be accepted and placed 
on file. 

The President declared the polls closed and appointed as tellers 
Thomas S. Lawrence, Marshall S. Wellington and John F. Glacken. 

The following reports of technical committees were presented 
and accepted: Committee on Ground-Water Supplies, Committee on 
Rainfall and Yield of Drainage Areas, Committee on Cast-Iron Pipe 
and Fittings, Committee on Reinforced-Concrete Pressure Pipe, 
Committee on Laying Cast-Iron Water Mains, Committee on Speci- 
fications for Steel Pipe, Committee on Standardization of Pipe Flanges 
and Fittings, Hydrant Specification Committee, Committee on Gate- 
Valve Specifications, Committee on Sluice-Gate Specifications, Fluid 
Permeability Committee, and Committee on Conservation, Develop- 
ment and Utilization of Water Resources. All the reports mentioned 
above are printed in this issue of the JOURNAL. 
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Upon motion duly made and seconded, it was VoTep to adopt 
the following resolution: 


WHEREAS legislation is being proposed in the Congress to im- 
plement a National Water Policy and whereas the members of the 
New England Water Works Association are vitally concerned with 
water policy, 


BE It RESOLVED that the New England Water Works Associa- 
tion favors a National Water Policy which will lead to an economic 
development of the nation’s water resources with collective action 
for management and payment of the costs at the lowest govern- 
mental level practicable for each development and with due regard 
to the possibilities of interstate codperative action. 


Be It REsoLveED that the Federal Government should engage 
in the conservation and control of water resources only when the 
collective action of all of the people of the nation is necessary for 
accomplishment of the objective or when the benefits accrue to all 
the people of the nation, and 


BE It FURTHER RESOLVED that the Federal Government should 
participate in water resources development primarily in a fact- 
finding and advisory capacity. The Executive Committee of the 
New England Water Works Association is hereby directed and em- 
powered to take action for the Association consistent with this 
resolve. 


Secretary Knox announced the election of the following to mem- 
bership in the Association: Thomas F. Coughlin, Superintendent, 
Water Dept., Wellesley, Mass.; Stephen E. Dore, Jr., Consulting En- 
gineer, Coffin & Richardson, Boston, Mass.; William A. Fisher, 
Charles A. Maguire & Associates, Boston, Mass.; Alexander Good, 
Manager, Municipal Water Dept., Rowley, Mass.; Francis L. Hamill, 
President and Treasurer, Litchfield Water Co., Litchfield, Conn.; 
John J. Hoban, Assistant Superintendent, Buildings and Utilities, 
Logan Airport, Boston, Mass.; Merton R. Hodge, Superintendent, 
Unionville Water Co., Unionville, Conn.; Jose H. La Riva, U. S. A. 
Training Fellowship at Springfield, Mass.; Rev. Daniel Linehan, S.J., 
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Director of Weston Observatory, Weston, Mass.; John R. Madden, 
Production Manager, Eureka Pipe Co., Lynn, Mass.; Rudolph E. Mar- 
tin, Superintendent, Ridgefield Water Supply Co., Ridgefield, Conn.; 
Grant H. Potter, Partner, Charles A. Maguire & Associates, Provi- 
dence, R. I.; J. Edgar Revelle, Dist. Sales Manager, Chicago Bridge 
& Iron Co., Boston, Mass.; George E. Symons, Consulting Engi- 
neer, Larchmont, N. Y.; Stayley H. Trask, President, Trask Artesian 
Well Co., Norwich, Conn.; Albert J. Wall, Superintendent, Public 
Works, Woburn, Mass. 


Afternoon Session 


This session was devoted to a Symposium on Fluoridation. 

A paper on “Fundamentals of Water Fluoridation” was read by 
Harry A. Faber, Research Chemist, Chlorine Institute, Inc., New 
York, N. Y. 

A paper on “Fluoridation Experience in New Britain, Con- 
necticut” was read by George W. Wood, Chief Engineer, Board of 
Water Commissioners, New Britain, Conn. 

A paper on “Progress and Experience with Fluoridation of Con- 
necticut Water Supplies” was read by Warren J. Scott, Director, Bu- 
reau of Sanitary Engineering, State Department of Health, Hartford, 


Conn. 


Tuesday, September 11 
Morning Session 


Superintendents’ Round Table. There was a panel discussion 
on “Forestry and Watershed Management,” with Harold W. Gris- 
wold, Consulting Engineer, Hartford, Conn., acting as Moderator. 
* 


* 


PRESIDENT Camp. I shall now receive the report of the tellers. 
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REPORT OF THE TELLERS OF ELECTION 
To the New England Water Works Association: 


The tellers at the election have counted the votes and the follow- 
ing is the result: 


Total number of votes cast 437 
For PRESIDENT: Frederick O. A. Almquist 424 
Blank 13 

For VickE-PRESIDENT: William B. Duffy 421 
Blank 16 

For Drrector: Scott Keith 256 
James M. Reilly 170 

Blank 10 

For TREASURER: William P. Melley 422 
Blank 15 

Respectfully submitted, 


(Signed) MarsHALt S. WELLINGTON 
JoHN F. GLACKEN 
Tuomas S. LAWRENCE, Chairman 


PRESIDENT Camp. It is my pleasure at this time to announce 
the election of Frederick O. A. Almquist as President, of William 
B. Duffy as Vice-President, of Scott Keith as Director, and of William 
P. Melley as Treasurer. 


Wednesday, September 12 
Morning Session 


A motion picture, “More Power to America—Water-Supply Pro- 
gram,” was shown by the General Electric Co. 

A paper on “Reconstruction of the Portland Water District” 
was read by Herman Burgi, Jr., Treasurer and General Manager, 
Portland Water District, Portland, Me. 

A paper on “Highlights of Current Controlled Materials Plan 
for Water-Works Construction” was read by Walter L. Picton, Water 
and Sewage Works Advisor, Office of Program and Requirements, 
Defense Production Authority, Washington, D. C. 
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A paper on “Civilian Defense of New England—Recent Devel- 
opments” was read by Albert D. O’Connor, New England Regional 
Director, Federal Civil Defense Administration. 


Afternoon Session 


A paper on “Limitations of Standard Methods for Evaluating 
Sanitary Quality of Water” was read by F. M. Gilcreas, Assistant 
Director in Charge of Laboratories for Sanitation and Analytical 
Chemistry, State Department of Health, Albany, N. Y. 

A paper on “Recent Developments—Cambridge Water Supply” 
was read by Howard M. Turner, Consulting Engineer, Boston, Mass. 


Evening 


Through the courtesy of the Water and Sewage Works Manu- 
facturers Association, Inc., a social hour was held in the ballroom 
foyer of the Hotel Statler, followed by a dinner in the ballroom, with 
music and entertainment. 

Certificates of Honorary Membership were presented by Presi- 
dent Camp to Theodore L. Bristol, Richard H. Ellis and Warren J.. 


Scott. 
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AWARD OF THE DEXTER BRACKETT MEMORIAL MEDAL 


PRESIDENT CAMP. Next in order of importance in the awards 
is the annual award for the best paper, the Dexter Brackett Memorial 
Award. I am going to ask Mr. Clarence Ahigren, who represents the 
Award Committee, to make the presentation. 

CLARENCE L. AHLGREN. Mr. President and members of the 
New England Water Works Association, and guests: In 1916 the New 
England Water Works Association established the Dexter Brackett 
Memorial Award. This was done to perpetuate the memory of Dexter 
Brackett, who was with the Boston Water Department and later the 
Metropolitan Water System, first as Chief of the Distribution System 
and then as Chief Engineer. Mr. Brackett was president of this Asso- 
ciation during 1889 and 1890, and for several years was editor of the 
JOURNAL. 


This is the 35th annual presentation of the medal. During that 
time 31 members have been awarded the memorial medal. 


This year your committee, consisting of Donald W. Loiselle of 
the Bridgeport Hydraulic Co. as chairman, John B. Kennedy of Nor- 
wood, Mass., and Clarence L. Ahlgren of Manchester, N. H., were of 
the opinion that the most meritorious paper published in the JouRNAL 
in 1950 was entitled ‘““The Chicopee Valley Aqueduct,” by Stanley M. 
Dore, one of New England’s leading engineers. 

Mr. Dore is a graduate of Brown University, 1920, with a Bach 
elor of Science degree in Civil Engineering. He first worked in th. 
designing division of the Providence Water Supply for seven years. 
on the Scituate Reservoir development for the city of Providence. For 
the next 22 years he worked for the Metropolitan District Water 
Supply Commission and its successor, the Construction Division of 
the MDC—for 12 of those years as designing engineer and for ten 
as deputy chief engineer. We are all familiar with his work on the 
Quabbin Reservoir development and on the project for the sanitary 
improvement of Boston Harbor. A little more than a year ago he 
became associated with Allegheny County Sanitary District of Penn- 
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sylvania, as deputy engineer in charge of design of sanitary improve- 
ments for metropolitan Pittsburgh. Allegheny County has gained one 
of New England’s foremost engineers. 


Mr. Dore, it is a great pleasure for me, on behalf of the New 
England Water Works Association, to present to you the Dexter 
Brackett Memorial Award for 1950. 


STANLEY M. Dore. A certain racetrack habitué returned home 
and told his wife, “A peculiar thing happened to me today; as I 
leaned over to tighten my shoe-lacing at the track, somebody slapped 
a saddle on my back.” His wife said, “What did you do?” And he 
said, “What could I do? I ran and came in first!” 

Now, that story has no connection with this award. I was grop- 
ing around for something to say for an acceptance speech and I asked 
Mrs. Dore what would be an appropriate story, and she said, “Why 
does it have to be appropriate?” I could not answer that one, so 
that I told the story anyway. [Laughter.] 

Another story is that a young lady in a boarding house said that 
the new male member must have been terribly embarrassed when she 
caught him peeking over the transom. She’ was asked if she was ex- 
cited, and she said, “Yes, I thought he would never get over it.” 
[Laughter.| That has nothing to do with the award, either. 


Now the next point, after deciding whether the stories should be 
told or not, was whether they were good enough, and Mrs. Dore said, 
‘“‘Why do they have to be good?” I could not answer that one, either, 
so that I am telling the stories anyway. 

Of course, when you tell stories to a mixed gathering, there 
should be a razor-sharp division between those stories and the stories 
that you would tell to a male gathering, but Mrs. Dore maintains 
that my razor edge is rather dull. Therefore the next story may not 
quite comply with that razor edge. But a certain manufacturer of 
ladies’ garments has limited the styles, according to the advertisement, 
to three types: the Russian type, the American type and the Salvation 
Army type. The Russian type outfits the masses, the Salvation Army 
type tries to help the masses, but the American type just makes 
mountains out of mole hills. [ Laughter. | 
I could not see any purpose to all this other than nonsense in 
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connection with the Dexter Brackett Award, except by way of em- 
phasis, it being so foolish and so in contrast to the sincere spirit in 
which I accept this award. When I think back to such men as Frank 
Winsor, Karl Kennison, with whom I worked 25 years ago, and my 
present employer, it gives me a deep sense of humility and sincere ap- 
preciation in its acceptance. I thank you. 


* * * 


PRESIDENT Camp. At the business meeting Monday morning, 
when reports were received, our Committee on Reciprocal Relations 
with the Institution of Water Engineers of London asked to defer the 
presentation of its report until this meeting. Mr. Percy Shaw will 
present that report. 

Percy A. SHAw. Mr. E. Sherman Chase is Chairman of this 
Committee, but he is not here, so that I shall pinch-hit for him. This 
is the report of the Committee on Reciprocal Relations with the In- 
stitution of Water Engineers. 
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REPORT OF THE COMMITTEE ON RECIPROCAL 
RELATIONS WITH THE INSTITUTION OF 
WATER ENGINEERS (LONDON) 


September 12, 1951 
To the New England Water Works Association: 


The Committee on Reciprocal Relations with the Institution of 
Water Engineers of Great Britain presents herewith its report for 
the past year: 

As stated in the Committee’s report for 1950, the reciprocal 
arrangement called for the submission to the Institution of papers 
published in the JouRNAL of the Association for the years 1947 to 
1950, for the Institution to make a selection of one considered worthy 
of the award of the Diploma presented by the Institution at four- 
year intervals to the member of your Association preparing such a 
paper. 

The Institution has made its selection, which is the paper written 
by Stanley M. Dore, entitled “An Inverted Siphon for the Assabet 
River Crossing of the Wachusett Aqueduct”, which was published in 
the JOURNAL of the N.E.W.W.A. for March, 1949. It is expected that 
Mr. Dore will give his paper in person at the Summer Meeting of the 
Institution in 1952, but the Institution of Water Engineers forwarded 
the Diploma to us for presentation here. 


It is particularly fitting that the Diploma is presented at a time 
when the recipient is one of the Vice Presidents of the Association. 
Respectfully submitted, 


(Signed) E. SHERMAN CHAsE, Chairman 
LELAND G. CARLTON 
Percy A. SHAW 


Percy A. SHAaw. Mr. Dore, it gives me great pleasure to pre- 
sent this Diploma in recognition of your good work in the water- 
works field by the Institution of Water Engineers of Great Britain. 
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STANLEY M. Dore. Thank you very much, Mr. Shaw. 

I have no set of stories prepared for its acceptance. I really did 
not expect this award to be made at this time, as I corresponded with 
Mr. Skeat of the London society and finally decided to try to attend 
the May meeting. He gave me the choice of December or May meet- 
ings, if I could come to one of them. It was utterly impossible for me 
to make the December meeting, but I have tentatively arranged with 
him to be there in May. Thank you very much. 
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COMMEMORATIVE AWARD 


PRESIDENT Camp. Since 1948 the New England Water Works 
Association has had a second prize, known as the Commemorative 
Award. The prize is awarded in memory of a deceased member of the 
Association who was prominent in the water-works industry. This year 
the award is made to Mr. Walton H. Sears, formerly of the Metropoli- 
tan District Water Supply Commission, for his paper, ““Damages Paid 
on Account of Diversions from Ware and Swift Rivers for Water Sup- 
ply of the Boston Metropolitan District.” Mr. Sears is not present, so 
that the award will be sent to him. 

The award is made in memory of Frank E. Winsor, late Chief 
Engineer, Metropolitan District Water Supply Commission, President 
of the New England Water Works Association in 1927 and later an 
Honorary Member, President of the Boston Society of Civil Engi- 
neers in 1929, and Vice-President of the American Society of Civil 
Engineers in 1930. Mr. Winsor was born in Rhode Island in 1870 
and was a graduate of Brown University. He was the Chief Engineer 
of the new Scituate Water Supply at Providence, being appointed 
in 1915; and he was appointed Chief Engineer of the Boston Metro- 
politan District Water Supply Commission in 1926 and held that posi- 
tion until his death. This award is made in his memory. 

* * * 

PRESIDENT CAMP. We have two members who have reached the 
25-year mark, Mr. Harold L. Field of Greenfield and Mr. Edward L. 
Randall of Wrentham. These gentlemen have been in the continuous 


service of their respective communities for 25 years. [Presenting cer- 
tificates. | 
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FEDERAL BUREAUCRACY AND A FREE SOCIETY 


PRESIDENTIAL ADDRESS 
By 
Tuomas R. Camp 


ONE of the duties of the president of this association is to present 
an address at the end of his term of office. This is a privilege for 
me because it gives me the opportunity to tell you about some of the 
things which are worrying me, so that you can help me worry. I 
think we can do more than just worry about these problems, but early 
and continuous aggressive action will be required if we are to save our 
way of life. My concern is with the trend towards state socialism by 
our Federal Government. 


This trend has been noticeable for many decades. It was acceler- 
ated during the depression by the New Deal with federal handouts 
of various sorts, was speeded up still more during World War II, and 


now threatens to get entirely out of hand. Every new function taken 
over by the Federal Government requires an appropriation and ex- 
penditures, and every new expenditure, for some strange reason, 
seems to require additional personnel on the federal payroll. Make no 
mistake about it, it will cost us more to have Uncle Sam do something 
for us than it would cost us if we did it ourselves. Moreover, federal 
assistance on local or regional endeavors means federal control. We 
are losing our free-enterprise system; the rights of the states are being 
seriously impaired, and concurrently our public morals are degen- 
erating alarmingly. 

In July, 1951, a report on “The New England Economy,” pre- 
pared by the Committee on the New England Economy of the Presi- 
dent’s Council of Economic Advisers, was submitted to the President. 
The report contains the following statement: “We d@ insist, how- 
ever, that New Englanders should reconsider their attitudes toward 
the Federal Government. They must decide whether, as federal oper- 
ations continue to expand, New Englanders can stand idly by and 
shun federal aid of all kinds. New Englanders have to choose between 
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two alternatives: to oppose many federal programs without success 
and so te face a continuing and perhaps increasing drain of funds 
through Federal Government operations, or to yield to the trend of 
the times and, once it is clear that federal expenditures are to be 
made, to seek their fair share.” 

That, ladies and gentlemen, is a vicious and immoral statement 
to come from any government employee or official; and it indicates 
quite clearly that many have forgotten that they are servants of the 
people and are paid by our money. To accept a federal handout be- 
cause it is “the trend of the times” is cowardly. If the federal 
operation is clearly for the benefit of all the people and has economic 
justification, we should support it. If, on the other hand, the federal 
operation is clearly unsound, we should not only refuse our share of 
the handout but do all in our power to stop the operation altogether. 

We are currently in the greatest era of prosperity ever known to 
man. The total national income during 1949 was about $217,000,000,- 
000, or about $1,450 for every man, woman and child. Preliminary 
figures for 1950 indicate a total national income of $235,600,000,000, 
or over $1,500 for every man, woman and child. Without question 
this great prosperity has been brought about by technological im- 
provements, made possible by the free-enterprise system, but it is ac- 
companied by gross waste of our natural resources and great ex- 
travagance by the Federal Government. It cannot last, because our 
resources are not inexhaustible. 

On the accompanying figure, I have shown a number of curves 
which indicate what has happened since 1937. The national income 
is shown by a light broken line. It shows that there has been a 
3.2-fold increase in national-income dollar value since 1938. The 
commodity price index, however, which is shown by the heavy 
broken line, has also increased by 2.3-fold. In other words, the dollar 
is worth only 43% of what it was worth in 1938; thus, the real in- 
crease in total income during this period is only 40% and, if the 
increase in Pepulation is taken into account, the per-capita income 
has increased less than 30%. 

Now, let us look at the federal debt, which i is shown by the heavy 
solid line on the graph. In 1938 the federal debt was $40,000,000,000, 
but it increased rapidly after 1941 because of World War II expendi- 
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tures, to reach a peak in 1945 of 252.7 billion dollars, or over six 
times the pre-war debt. Despite the rapid demobilization of our armed 
forces, the national debt has not come down substantially since the 
war, and it is now on the increase again. The debt was reduced to 
216.5 billion dollars in 1948, which represents about a 15% reduc- 
tion below the extreme peak in 1945. Note also on the figure the 
trend in the number of federal civilian employees, shown by a dash- 
dot line. This trend follows closely the federal debt trend up to the 
end of World War II. The number of federal civilian employees was 
increased from an average total of 902,055 in 1937 to an average total 
of 3,569,092 in 1945. Since the war the number of civilian federal 
employees was decreased about 42% by 1948 to 2,066,545. Despite 
the fact that this figure is 2.3 times the number of federal employees 
in 1938, the number is being increased again. 

I now wish to call your attention to the trend in private debt and 
in state and local debt, as shown by the light solid lines on the figure. 
You will note that there has been substantially no change in state 
and local debt up to 1950, despite the fact that the dollar is worth 
only about 43% of what its value was in 1938. Private debt, on the 
other hand, has increased about 60%, or more than enough to com- 
pensate for the decrease in the value of the dollar. It is quite evident 
from these trends that state and local governments are permitting the 
federal government to pay for public works which should be financed 
locally. That is one of the reasons for the great number of federal 
civilian employees since the war, and it is one of the reasons for our 
failure to make a substantial decrease in the national debt. 

All signs point to another substantial increase in our national 
debt because of the troubled international situation. If we get into a 
third world war, this increase in federal debt will take place. No one 
knows just how large a federal debt the country can stand, but we do 
know that our resources are not inexhaustible and that more debt is 
bound to be accompanied by severe inflation. The inflation which we 
have had already means that those who invested in government bonds 
to finance World War II have lost about 57% of the real value of 
their money. 

Now, one of the things that you and I can do is to refuse to 
accept Federal Government handouts on local and state public-works 
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projects and to insist on local autonomy in managing the affairs which 
concern us only. We can instruct our congressmen and senators that 
we wish to return to the way of life in which towns, cities, states and 
regions manage their own affairs and pay their own way without fed- 
eral assistance or control. 

As you know, there has been a continuous effort for séveral 
years on the part of some ambitious politicians and federal agencies 
to take control of our New England river basins. Bills have been 
introduced in the Congress calling for a Connecticut River Valley 
Authority and a Merrimack River Valley Authority. Federal agencies 
claim that there are some 3,000,000 KW of undeveloped hydro power 
in New England which should be developed, despite the fact that en- 
gineering studies for the New England Council show that only about 
one-sixth of this power can be developed economically. Moreover, 
for every KW of new hydro power, at least 3 KW of steam power 
must be developed. After the refusal of the Congress to appropriate 
money for a federal study of natural resources in New England, the 
President appointed the New England-New York Inter-Agency Com- 
mittee, which is to report to the President in June, 1954, on a plan 
for the ‘development of natural resources. You may be sure that the 
underlying purpose of this plan will be greater federal expenditures 
and greater federal control in New England and New York. We can 
help influence this plan by appearing at the hearings of the Commit- 
tee and voicing our opinions. 

- We of the water-works industry are affected particularly by 
pending federal legislation on a national water policy. The Bureau 
of the Budget is now studying such legislation as the result of the 
submission of a report on December 11, 1950, by the President’s 
Temporary Water Resources Policy Commission. This Commission 
recommended that public water supply remain a local responsibility, 
but the Commission’s policy would make full development of the re- 
maining hydro-electric power potential a major responsibility of the 
Federal Government and, in the future, licenses for non-federal de- 
velopment would be issued only with the joint consent of the federal 
agencies. Inasmuch as hydro-electric power is the particular water 
resource of greatest monetary value, this policy would be an entering 
wedge to give the Federal Government complete control over all our 
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river valleys. Your Executive Committee has been struggling with 
this problem and with your codperation will endeavor to assist in the 
working-out of a national water policy which will preserve the rights 
and powers of local governments. 

In conclusion, I wish to state that my tenure of office has been a 
pleasant one. I am indebted to the Executive Committee and to the 
numerous other committees of the Association for their splendid 
coéperation in running the affairs of the Association. I owe my thanks 
particularly to our secretary, Joe Knox, and to Mrs. Melrose, who 
really operate the Association, to the Water and Sewage Works Manu- 
facturers’ Association, which, through Bill Brenchick, John Stewart, 
Bob Orth, Reg Hayes and others, has been so generous with exhibits 
and entertainment, and to Mrs. Kenneth Robie, who had charge of 
the ladies’ entertainment. 


It is now my pleasure to introduce to you your new president, 
Frederick O. A. Almquist. 


PRESIDENT ALMQuIST. Mr. President and members of the New 
England Water Works Association and guests: 

For two or three days now some of my friends have been asking 
me if I had my speech prepared for tonight. I think you will agree 
with me that the incoming President should have a very small part 
in the program tonight, and I am going to make it just that. 

I wish to thank the membership for the confidence which they 
have placed in me and, in accepting this office, I am mindful of the 
responsibility which it entails. I am somewhat frightened as I start, 
as I look back over the past presidents and think of the capability 
of those presidents and the issues which I shall have to face. How- 
ever, that fright vanishes a little bit when I look at the group of 
officers with whom I am to be associated, and whom you have placed 
in office. President Camp has mentioned the fact that our genial 
Secretary, Joe Knox, and his equally genial assistant, Mrs. Melrose, 
do a considerable share of the work, and, as I say, that fright van- 
ishes quite a little and I look forward with quite a little optimism 
to the year ahead. ; 

We are quite strong, I think. We are strong financially, thanks 
to our Treasurer, Bill Melley, who watches the pennies as il come 
in and go out. 
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President Camp has mentioned the fact that we passed the 1,000 
mark in membership this year and that the largest membership we 
have ever had was 1,042. I should like to see our membership pass 
the greatest number that we have ever had, and I think that we can 
do it. We could take the slogan, “Ten Hundred and Forty-two in 
52.” That does not mean about 25 new members, however. Unfor- 
tunately we lose, through one form or another, 40 or 50 members 
a year. That means that we shall have to go out and get 50, 60 or 70 
new members. I think we had over 100 new members during this past 
year, which was an excellent figure for our Membership Committee 
in their campaign. 

I think many of you would be glad to know where the next con- 
vention is going to be held. It will be held in Connecticut, at the 
Hotel Griswold in Groton, and it is my pleasure to invite all of you 
to attend that convention next year. I think the dates are Septem- 
ber 8, 9 and 10. I hope you will all be there. 

In closing I should like to say once more that I hope I can uphold 
the traditions of this organization, which are high. I thank you. 

There being no further business, I shall declare this convention 


adjourned and turn the rest of the program over to Mr. Brenchick. 
[ Adjourned. | 
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ANNUAL REPORT OF THE SECRETARY 


Mr. President and Members of the New England Water Works 
Association: The Secretary herewith submits the following report of 
the changes of membership during the past fiscal year and the gen- 
eral condition of the Association. 

The present membership is 992, constituted as follows: 13 Hon- 
orary Members, 817 Members, 2 Junior Members, 126 Associate 
Members and 34 Corporate Members. 


MEMBERSHIP 
Total 
September 1, 1950—Honorary Members, Total 


September 1, 1950—Members, Total 
Withdrawals: 


lore 


Elected: 


Reinstated: January 18, 1951 .......... 
April 19, 1951 ........... 


it 
ie 
. - 
Dropped by Executive Committee ....... 718 
2 99 
2 101 819 
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September 1, 1950—Associates, Total 
Withdrawals: 
Resigned 


Elected: 
September 17, 1950 
January 18, 1951 
March 15, 1951 
June 13, 1951 
August 3, 1951 


Reinstated: September 17, 1950 
December 20, 1950 
June 13, 1951 


September 1, 1950—Corporates, Total 
Withdrawals: 
Dropped by Executive Committee 


Elected: 
September 17, 1950 
June 13, 1951 


September 1, 1951—Total Membership 
September 1, 1950—Total Membership 


ELECTIONS 
Members 


September 17, 195C—Arnold G. Carey, Miguel T. Escribano, John E. Gahagan, 
Charles W. Harvey, Joseph C. Lawler, Jr., Ira P. Loring, Vincent Mascia, 
Elwood E. Smith and Ervin L. Welch. (9) 

October 20, 1950—John P. Hennings, George A. Howland, III, Clarence F. Lamb, 
Byron O. McCoy, J. Carrell Morris, Philip W. Pease and Miner Stackpole. (7) 

November 16, 1950—Manuel E. Azvedo and John F. Glacken. (2) 

December 20, 1950—Morton F. Sampson and John G. Stewart. (2) 

January 18, 1951—Samuel J. Bargh, Joseph N. Farnham, Jr., Harry R. Feldman, 
William G: Hartwell and Philip W. Sheridan, Jr. (5) 

Reinstated—Wilbur D. Smith. (1) 

February 15, 1951—Lendon F. Dutton, Angus D. Henderson, Rostislaff Nebolsine, 

I. Laird Newell and Wallace S. Pinkham. (5) 
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March 15, 1951—Dwight A. Agnew, Edward D. Barton, James C. Callahan, John 
J. Coleman, Thomas T. Craven, William E. Dobbins, Harold L. Garland, 
George F. Gay, Richard P. Grossman, Clarence R. Hall, Fortis E. Hart, 
Dwight A. Hogg, Stanley B. Johnson, John K. Kirn, Christian G. Kuehlke, Jr., 
George L. Legg, Joseph G. Lufkin, Charles K. Moore, John A. Morley, 
Louis Neleber, John S. O'Reilly, Peter F. Riopelle, Roy F. Amedee, Leo 
Trudelle, Sumner Smith and Henry Warner. (26) 

April 19, 1951—John E. Anderson, Lew Brigham, Thomas E. Cass, Roger F. 
Duwart, Frank E. Fahlquist, John C. Finn, Edward V. Fitzpatrick, Raymond 
F. Ford, Alfred W. Garnell, A. Clayton Greenleaf, Miles L. Harris, Douglas 
Harwood, Maurice F. Hennessey, Edward C. Jordan, Albert L. Lash, Norman 
Low, Clifford S. Mansfield, Howard A. Mayo, Edgar G. Mitchell, Raymond 
A. Whipple and Julian H. White. (21) 

Reinstated—John A. Hastings. (1) 

May 17, 1951—Arthur H. Abbott, Robert R. Curtis, William J. C. Marshall, Jr., 
Henry M. Mautner, Vincent A. Morkus, Francis S. Rupprecht, Frank A. Shaw 
and Raymond E. Sweeney. (8) 

June 13, 1951—Walter A. Arnold, Eben P. Lufkin, James Otis, Willard S. Pratt, 
John M. D. Suesman, Frank F. Wells and Henry L. Weston. (7) 

August 3, 1951—John C. Adams, Jr., Ray L. Harris, Reginald F. Hayes, Joseph D. 

Keegan, James F. McGlame, Jr., Robert E. Moos, Ulderico M. Schiavone 

and William S. Warner. (8) 


Associate Members 
September 17, 1950—Kent County Galvanizing Company. (1) 
Reinstated—Inertol Company. (1) 
December 20, 1950—Reinstated—Joseph Dixon Crucible Company. (1) 
January 18, 1951—Curry Oil Company. (1) 
March 15, 1951—Johnson Plastic Corporation. (1) 
June 13, 1951—P. K. Lindsay Company. (1) 
Reinstated—Allis Chalmers Manufacturing Company. (1) 
August 3, 1951—Perkins-Milton Company. (1) 


Corporate Members 


September 17, 1950—Manhasset-Lakeville Water District. (1) 
June 13, 1951—Penacook-Boscawen Water Precinct. (1) 


WITHDRAWALS 


Members 


Resigned: Gerald W. Blakeley, Walter C. Campbell, Paul J. Cerny, George E. 
Clapp, Dorothy E. Dimmers, Otis D. Fellows, Robert A. Glines, Christian G. 
Kuehlke, Jr., Martin J. Markham, William H. Perry, Jr., Lucretius H. Ross, 
Russell G. Starck, Norman S. Stearns, Donald B. Stevens and Frederick 
Timpson. (15) 
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Died: James W. Barrowclough, Luther E. Cotton, Timothy W. Good, Albert L. 
Lash, George E. Mann, Harry F. Martin, John E. McDonald, David E. 
Moulton, Cornelius R. D. Murphy, Joseph J. Murray, Edward J. O’Brien, 
Herbert F. Salmond, Arthur T. Safford and Edmund S. Sanderson. (14) 

Dropped by the Executive Committee: John J. Desmond, Syed I. Husain, Wilpas 
V. Kallio, James P. McCarthy, William L. Morse, Manzil A. Rehman, Minot 
P. Secord and Dennis F. Sweeney. (8) 


Associate Members 


Resigned: Liquid Conditioning Corporation and Walker Process Equipment, 
Inc. (2) 
Corporate Members 


Dropped by the Executive Committee: Bureau of Water, Reading, Pa. (1) 


RECEIPTS FOR THE FISCAL YEAR SEPTEMBER 1, 1950, TO SEPTEMBER 1, 1951 


Entrance Fees 

Dues of Members of all grades 
Dividends 

Advertisements 

Subs¢riptions 

Journals 

Membership Certificates 


Total Receipts 


There is due the Association: 


Total $14,556.96 
Respectfully submitted, 
(Signed) JosepuH C. Knox, Secretary 
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ANNUAL REPORT OF THE TREASURER 


Boston, September 7, 1951 
To William P. Melley, Treasurer, 
New England Water Works Association, 
Boston, Massachusetts. 


We have examined the statement of assets and funds and the 
statement of cash receipts and disbursements of the general fund of 
the New England Water Works Association for the year ended August 
31, 1951. Our examination was made in accordance with generally 
accepted auditing standards, and accordingly included such tests of 
the accounting records and such other auditing procedures as we con- 
sidered necessary in the circumstances. 

We traced all recorded receipts into the depositary bank, verified 
the general fund bank account and petty cash fund as at August 31, 
1951, and examined properly approved vouchers for all disburse- 
ments. We also verified by direct communication the investment funds 
on deposit in the Milton Co-operative Bank, and on September 4, 
1951, we examined the United States Treasury savings bonds and the 
paid-up codperative bank shares at the First National Bank of Boston. 

In our opinion, the accompanying statement of assets and funds 
and the note thereon and the related statement of cash receipts and 
disbursements of the general fund present fairly the financial position 
of the New England Water Works Association at August 31, 1951, 
and the recorded cash receipts and disbursements for the year then 
ended, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding year. 


(Signed) ScovELL, WELLINGTON & CoMPANY 
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STATEMENT OF ASSETS AND Funps (Exhibit A) 
As at August 31, 1951 
Assets 


Securities, invested funds 
U. S. Treasury savings bonds G 2s, 1954 $10,000.00 
Medway Co-operative Bank, 10 paid-up shares 2,000.00 
Milton Co-operative Bank, 25 shares series of 
June, 1940 4,097.50 
Sandwich Co-operative Bank, 10 paid-up shares 2,000.00 
Stoneham Co-operative Bank, 10 paid-up shares 2,000.00 $20,097.50 


General fund 
Cash, First National Bank of Boston $ 5,815.84 
In office 50.09 


$ 5,865.84 
Furniture and fixtures 1,180.00 7,045.84 


Invested funds $20,097.50 
General fund 
Balance, August 31, 1950 $ 6,144.63 
Transfer from invested funds 2,000.00 


$ 8,144.63 
Less Purchase of Milton Co-operative Bank shares 300.00 


$ 7,844.63 
Excess of disbursements over receipts, Exhibit B (798.79) 


Balance, August 31, 1951 7,045.84 


$27,143.34 


The statement above, prepared on a cash basis, 

includes dues received in advance, $4,176, and 

employees’ withholding tax, $121.39. It does 

not reflect the following: 
Accounts receivable, dues $122.00 
Due on account of advertising 157.50 


$279.50 


No depreciation has been taken on furniture and fixtures. 
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STATEMENT OF CASH RECEIPTS AND DiIsBURSEMENTS (Exhibit B) 


General Fund 


For the Year ended August 31, 1951 


Receipts (exclusive of dues received in advance and 


employees’ withholding tax) 

Initiation fees 

Dues, 1950-1951 and prior years 

Interest 

From publication of Journal 
Advertisements 
Subscriptions 
Sale of Journal 


Miscellaneous 
Membership certificates 


Total receipts 


Disbursements 
Publication of Journal 

Printing 
Plates 
Reporting 
Stationery and postage 
Editor’s salary 
Printing journal index 
Sundry 


General and administrative 
Certificates of membership 
Secretary’s salary 
Assistants to secretary—salaries 
Treasurer’s salary 
Printing, postage and stationery 
Office supplies and expense 
Office rent 
Electricity 
Telephone and telegraph 
Auditing 
Social security taxes 
Sundry 


$5,576.75 
665.26 
178.95 


$3,373.54 
609.47 
254.37 
81.20 
750.00 
950.00 


6,420.96 


73.25 


51.04 $6,069.62 


$ 42.66 
750.00 
2,980.00 
200.00. 
264.98 
162.83 
1,060.00 
95.44 
257.91 
85.00 
148.22 
117.42 


6,164.46 


$10,099.46 
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Meetings and committees 
Water works school 125.00 
Printing, postage and stationery 1,162.39 
Convention expense 471.93 
Dinners 748.98 
Contribution to June conference $150.00 
Less Refund for prior year 68.33 81.67 


Sundry expense 171.19 2,761.16 


Interest added to co-operative bank shares 114.50 


Total disbursements 15,109.74 


Excess of disbursements over receipts (exclusive of 
dues received in advance and employees’ with- 
holding tax for current year) ($5,010.28) 


Dues received in advance $4,176.00 
Employees’ withholding tax 
Receipts for current year $121.39 
Less Payment for prior year 85.90 35.49 4,211.49 


Excess of disbursements over receipts, Exhibit A ($798.79) 


Balance, general cash, August 31, 1950 $4,964.63 
Transfer from invested funds 2,000.00 


$6,964.63 
Less Purchase of Milton Co-operative Bank shares 300.00 6,664.63 


Balance, general cash, August 31, 1951 
Represented by 
Cash in First National Bank of Boston $5,815.84 
Cash in office 50.00 


$5,865.84 


q 
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ANNUAL REPORT OF THE EDITOR 
To the New England Water Works Association: 


The Editor submits herewith his report for the year ending 
August 31, 1951. 

As has been customary in the past, the tables of financial figures, 
accompanying the report, are based upon total charges and accounts 
receivable, rather than actual cash received and disbursed. A de- 
tailed statement of the receipts and disbursements on account of the 
September and December, 1950, and March and June, 1951, issues of 
the JoURNAL is included in the report of the Treasurer. 

In Table 1 is presented a statement of the material contained in 
the four issues of the JouRNAL for the past year, while in Table 2 is 
given a comparison of the JouRNAL for the past year with those for 
preceding years. 

TABLE 1.—STATEMENT OF MATERIAL IN SEPTEMBER AND DECEMBER, 1950, AND 


MARCH AND JUNE, 1951, ISSUES OF THE JOURNAL OF THE 
NEw ENGLAND WATER WorKS ASSOCIATION 


Cover 
Pro- Adver- and 
ceed- Total tise- con- Insert Total Total 
Papers ings text Index* ments tents plates pages cuts 


Sept., 1950 113 1 114 0 45 4 3 166 3 

Dec., 1950 46 109 7 47 4 1 168 19 

Mar., 1951 99 2 101 47 4 1 153 24 

June, 1951 94 99 4 2 216 13 
7 


Total 352 71 423 16 702 59 


*Including comprehensive index, 1882 to 1950. 

Size. The four issues contained 703 pages, of which 423 were 
text. 

Cost. The gross cost of the JOURNAL was $6,069.62, equivalent 
to $6.34 per member; the surplus was $351.34, equivalent to $0.37 
per member. 

Reprints. Reprints of papers have been furnished to authors at 
cost. 
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Circulation. The present circulation of the JoURNAL is: 


Members, all grades 992 
Subscribers 160 
Exchanges 23 
Advertisers 65 


Total 1,240 
Journats have been sent to all subscribers and to advertisers. 
Respectfully submitted, 


(Signed) GrorcE C. 
Editor 
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ANNUAL REPORT OF THE FINANCE COMMITTEE 


August 31, 1951 


To the Executive Committee of the New England 
Water Works Association 


Gentlemen: 


The Finance Committee herewith submits its report on the budget 
for the year 1950-1951, and its recommended budget for the year 
1951-1952. 


The Committee has examined the figures obtained from the 
records of the Association during the past year, and has consulted 
with the Treasurer with reference to probable revenue and disburse- 
ments during the coming year. 


The following changes have taken place in the membership list: 


Resigned Deaths Dropped Elected Gains 
Members 15 14 8 101 64 
Corporates 1 2 1 
Associates 8 6 


1 14 9 111 71 


The following tabulation is the estimated and actual budget for 
the past year: 


REVENUE FOR 1950-1951 


Budget Actual Difference 
Initiation fees $ 150.00 $ 325.00 $ 175.00+ 
Dues 7,000.00 6,928.00 72.00 — 
Interest and dividends 500.00 528.25 28.25 + 
Journal 6,200.00 6,420.96 220.96 + 
Miscellaneous 50.00 73.25 23.25 + 


$13,900.00 $14,275.46 $ 375.46 + 
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EXPENDITURES FOR 1950-1951 


Budget Actual Difference 
General and administrative $ 6,400.00 $ 6,164.46 $ 235.54 + 
Journal 5,300.00 5,119.62 180.38 + 
Meetings and committees 3,200.00 2,761.16 438.84 + 
Contingencies 500.00 500.00 + 
Index for Journal 800.00 950.00 150.00 — 


$16,200.00 $14,995.24 $1,204.76 + 


The estimated deficit was $2,300.00 and the actual deficit amount- 
ed to $719.78. 


Reviewing the revenue items for the past year, there was a sub- 
stantial increase in initiation fees, due to the fact that so many new 
members were added to the Association. As noted, there was a slight 
drop in the payment of membership dues, but not large enough to 
cause concern. The increased revenue from the Journal is due to the 
fact that some advertisers have been using two-color ads in the 
Journal and the charge of course is larger than for black-and-white 
ads; also we have supplied some colleges with a large number of back 
issues of the Journal, from which payment was forthcoming. 

As for the disbursements, the actual spending was kept well 
within the confines of the budget, with the exception of the printing 
of the Index to the Journal, which exceeded the budget by $150.00. 

In setting up the 1951-1952 budget, we suggest that the policy 
established in 1946, that of an unbalanced budget, should be continued. 


BUDGET FOR 1951-1952 
Revenue 


Initiation fees $ 150.00 
Dues 7,500.00 
Interest and dividends 550.00 
Journal 5,850.00 
Miscellaneous 50.00 


$14,100.00 
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Disbursements 


General and administrative $ 6,700.00 
Journal 5,300.00 
Meetings and committees 3,000.00 
Contingencies 500.00 


$15,500.00 


We refer you to the Treasurer’s report for further financial de- 
tails and to the Secretary’s report for the changes in the membership 
listing. 

Respectfully submitted, 
(Signed) HeENry F. HucHes, Chairman 


HAROLD J. TOOLE 
H. McGuinness 
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ANNUAL REPORT OF THE COMMITTEE ON LEGISLATION 


September 10th, 1951 


To the New England Water Works Association: 


Your Legislative Committee submits herewith its report on activi- 
ties in the legislatures of the New England states during the year 1951. 


Regular sessions were held in all six states and this report em- 
braces the entire group. 


In Connecticut the two following bills were of special interest 
and significance: 


1. FLUORIDATION OF PUBLIC WATER SUPPLIES 


This bill was designed to make fluoridation of public and private water sup- 
plies mandatory beginning January 1, 1953, subject to the jurisdiction of the 
State Department of Health. 


The bill was referred to the Legislative Counsel for study and report to the 
1953 session of the Legislature. 


2. THE RELOCATION OF MUNICIPALLY-OWNED WATER AND SEWER LINES 
BECAUSE OF STATE HIGHWAY CONSTRUCTION 


Under this bill the cost of relocating municipally-owned water and sewer 
lines, incidental to the construction or reconstruction of a state highway, 
would be regarded as a part of the cost of the highway and the highway 
commissioner would have been authorized to pay for the relocation of such 
lines. 


The bill passed the House but was not acted upon by the Senate. 


Several other measures were introduced during the course of the 
legislative session which either did apply, or might be interpreted as 
applying, to water supply. All failed of passage and it is desired to 
point out at this time that there were included in the group proposed 
bills definitely inimical to the best interests of the water-supply field. 
Continual vigilance is therefore necessary in the several states, to en- 
sure the passage only of sound and progressive legislation as it may 
affect public water-supply systems and their operation. 
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In Maine the following measures were enacted into law: 


Chapter 131—An Act RELATING TO FLUORIDE IN PUBLIC WATER SUPPLIES and 
reading: 


“Sec. 122 B. Fluoride in public waters: rules and regulations. No Munici- 
pality, water district, individual or any agency operating a public water sup- 
ply shall add any fluoride to any such water supply without written approval 
of the department of health and welfare. The department is authorized to 
make such rules and regulations as it deems necessary to carry out the pro- 
visions of this section.” 


Chapter 383, AN Act RELATING TO WATER POLLUTION, which provides for the 

establishment of a Water Improvement Commission of specified organization and 

for the following purpose, 
“It shall be the duty of the commission to study, investigate, and from time 
to time recommend to the persons responsible for the conditions, ways and 
means, so far as practicable and consistent with the public interest, of con- 
trolling the pollution of the rivers, waters and coastal flats of the state by the 
deposit therein or thereon of municipal sewage, industrial waste and other sub- 
stances and materials insofar as the same are detrimental to the public health 
or to animal, fish or aquatic life, or to the practicable and beneficial use of 
said rivers, waters and coastal flats. The commission may in its discretion 
from time to time make recommendations to the legislature with respect’ to 
the classification of the rivers, waters and coastal flats and parts thereof 
within the state, based upon reasonable standards of quality and use which 
shall be consistent with the provisions of this chapter.” 


Eight other measures either creating, incorporating or otherwise 
relating to Water Districts in the State were passed into law. 

The Massachusetts Legislature has been in session the entire 
year to the date of this report, with important matters still awaiting 
action and the date of prorogation as yet uncertain. However, we can 
report the following as enacted into law: 


Chapter 22. AN Act To EXTEND THE TIME WITHIN WHICH COUNTIES, 
Citres, Towns AND Districts May Incur Dest To SECURE THE BENEFITS 
PROVIDED BY THE FEDERAL GOVERNMENT TO ASSIST THEM IN PUBLIC 
Works Projects. This bill extends the time to July Ist, 1953. 


Chapter 25. An Act RELATIVE TO THE ASKING OF PROPOSALS FOR CERTAIN 
CONTRACTS OF CITIES AND Towns. This measure makes mandatory the 
awarding of contracts by cities and towns, for construction work or the pur- 
chase of equipment, supplies or materials estimated at one thousand dollars 
or more, after advertising and acceptance of proposals, publicly opened, the 
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sole exception being cases of special emergency involving public health or 
safety. 


Chapter 448. An Act MAKING FURTHER PROVISION FOR THE PROTECTION 
or Pustic WATER SuppLies. This enactment defines the powers of the Mass. 
Department of Public Health as controlling agency over sources of public 
water or ice supply, whether used by any city, town, water supply, fire dis- 
trict, public institution, water or ice company or any person in the common- 
wealth. 


Chapter 511. An Act EsTABLISHING THE WEATHER AMENDMENT BOARD 
AND DEFINING ITs Powers AND Duties. This Board is established for the 
purpose of controlling the alteration or attempted alteration of natural 
weather phenomena by human or artificial means and consists of the Com- 
missioners of Agriculture, Public Health and Conservation or their respec- 
tive representatives. 


Chapter 531. An Act ProviDING FoR THE INTERCONNECTION OF THE WATER 
DISTRIBUTION SYSTEMS OF MUNICIPALITIES, DISTRICTS AND WATER CoM- 
PANIES. 


Chapter 639 of the Acts of 1950 is hereby amended by inserting after sec- 
tion 15B the following section:—Section 15C. Any city or town, water dis- 
trict, water supply district, fire and water district, fire district or water com- 
pany may contract with any other such city, town, district or water company 
for the interconnection of their water distribution systems and for provid- 
ing and using any necessary pumping equipment for the supplying of water 
for domestic, fire and other purposes. The supplying of water for domestic 
purposes for extended periods shall be subject to the provisions of section 
forty of chapter forty of the General Laws. Such interconnections made 
with the works of the Metropolitan District Commission or any municipality, 
district or water company supplied therefrom shall be subject to the pro- 
visions of chapter ninety-two of the General Laws. 


Three Chapters authorizing towns to appropriate sums of money 
for purposes of reimbursing certain individuals in connection with 
water-works matters were enacted. 


Chapter 54 of the Resolves of 1951 provides for AN INVESTIGATION AND 
STUDY OF THE ADVISABILITY AND FEASIBILITY OF ESTABLISHING A SOUTH- 
EASTERN MASSACHUSETTS WATER District. An appropriation is called for 
but has not yet been passed. 


House #80—RELATIVE TO THE FURNISHING OF WATER TO TOWNS IN THE 
METROPOLITAN WATER District. This measure was referred to the next 
annual session for the second straight year. 
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House *974—BiLL To AUTHORIZE THE LEvy OF SPECIAL ASSESSMENTS TO 
MEET THE Cost oF LAYING WATER PIpPEs IN PuBLIc Ways, which was re- 
jected by the Senate during the 1950 session, again failed to meet with the 
approval of that body. 


House *#1472—an Act relative to the furnishing of certain performance bonds 
in connection with contracts for certain public works, and relative to fair 
competition for bidders on the construction, reconstruction, alteration, re- 
modeling or repair of certain public works by the Commonweath or any 
political subdivision thereof—and House *1473—an Act further regulating 
plans, specifications and bids on the construction, reconstruction, alteration, 
remodeling or repair of certain public works by the Commonwealth and cities 
and towns or any political subdivision thereof—after a great deal of debate 
and issuance of several substitute bills, were both rejected as House 2647. 


In New Hampshire no statutes were enacted dealing with water- 
supply matters having a broad coverage. However, Chapter 190 of 
the Laws of 1951 authorized the State of New Hampshire to ratify 
the New England Interstate Water Pollution Control Commission. 

Upon recommendation of the New Hampshire Water Pollution 
Commission, certain water supplies were placed in Class A category, 
reserving them solely for water-supply purposes. 


In Rhode Island the only important legislation passed by the 
Rhode Island General Assembly at the last session relative to water- 
works operation was House 654, which created a Special Commis- 
sion to Study the Water Resources and Facilities of the State of 
Rhode Island. 

On Page 3 of this Act is the following clause: 


“Tt shall be the purpose of said commission to study the water resources of 
the state and to recommend a comprehensive state policy with reference to the 
development of the surface, subsurface and percolating waters of the state, 
to recommend the methods through which such a policy should be carried 
into effect, and the ways and means of financing the same.” 


Another important clause in the Act is as follows: 


“The commission shall have the power to investigate existing sources of water 
supply, both public and privately owned, including treatment plants, pump- 
ing stations and distribution systems, determining their ability to meet the 
domestic, industrial and fire demands of the communities which they serve in 
line with long range population studies, and to recommend additions or im- 
provements in the interest of public health and the protection of property.” 


Ai 
‘ 
9 


PROCEEDINGS 


The 1951 session of the Vermont Legislature passed several laws 


relation to public water works. 


Act 84. AMENDMENT OF THE 1949 Laws MAKING VERMONT A MEMBER OF 
THE NEW ENGLAND INTERSTATE WATER POLLUTION CONTROL COMMISSION. 
This provides for the appointment by the governor of Vermont of three 
members to the New England Commission and also provides that the State 
Health Commissioner and the Commissioner of Water Resources be members 
of the New England Commission. An appropriation is provided for Vermont’s 
share of the expenses of the New England Interstate Water Pollution Control 
Commission. 


Act 119. AMENDMENT OF VERMONT STREAM POLLUTION CONTROL LaAw. 
This gives the Water Conservation Board authority to take legal action 
against any person who permits waste of such kind and quality to enter a 
stream in Vermont as by itself or in combination with waste of other sources 
reduces the water below the classification set for it. 


The Vermont 1949 Stream Pollution Control Legislation pro- 
vided authority for the classification of streams and bodies of water. 
This classification system conforms with the standards of the New 
England Interstate Water Pollution Control Commission. The Ver- 
mont law provides that all water-supply reservoirs and all water flow- 
ing into such reservoirs within the State of Vermont are to be Class A. 


Act 199. AUTHORIZES VERMONT MUNICIPALITIES TO PROCURE ASSISTANCE IN 
PoLLUTION ABATEMENT. This new law requires the Water Conservation 
Board to make available to any Vermont municipality such assistance as may 
be required in matters relating to surveys, studies and plans of pollution 
abatement works (within the limits of the annual appropriation for the Water 
Conservation Board). 


Act 231. EsTABLIsHEs A CiviL DEFENSE AGENCY WITHIN THE STATE PUBLIC 
SAFETY DEPARTMENT. This law is quite long and detailed but in substance, 
among other things, it provides for mutual aid among towns and cities in 
this State and with other States and with the Federal Government. Au- 
thority is provided to make the most effective use of manpower, resources 
and facilities for dealing with any emergencies caused by enemy attack or 
sabotage. This includes control of medical and health services, engineering, 
plant protection and the restoration of public utilities. The civil defense law 
provides that the director of civil defense shall delegate to State Depart- 
ments and Agencies appropriate civil defense responsibilities. 


and amendments to existing laws which have some direct or indirect 
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Act 106. AMENDMENT TO THE LAWs GOVERNING THE ESTABLISHMENT OF 
Fire Districts. The Vermont laws formerly limited the maximum size of a 
fire district to 2 square miles. The amended law now permits the town se- 
lectment to establish the size of fire districts. It should be explained here 
that in Vermont a fire district is a municipal corporation similar to, but 
usually much smaller than, a village. The Prudential Committee is the gov- 
erning body of a fire district. A fire district has legal authority to establish 
and build a water system and to issue bonds and levy taxes for such a water 
system in the same manner as a village does. 


Act 220. CoNsTRUCTION oF A NEw Pustic HEALTH BUILDING. This amends 
the 1949 legislation which provides for a new laboratory. The amended law 
now covers the construction of a laboratory workshop, and executive and 
administrative office building in Burlington. 


Act 222. State DEPARTMENT OF HEALTH TO BE LOCATED IN BURLINGTON. 
This is an amendment to the 1949 law which placed part of the State Health 
Department in Montpelier. The entire State Health Department (except field 
personnel) will all be in Burlington from now on. 


Respectfully submitted, 


(Signed) Mark F. Chairman 
WarrEN A. GENTNER 
A. HEALY 
PuiLip J. HOLTON, Jr. 
PETER C. KARALEKAS 
Epwin T. McDowELL 
Epwarp S. TRACY 
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REPORT OF TECHNICAL PROGRAM COMMITTEE 
September 7, 1951 
To the New England Water Works Association: 


The Chairman of the Technical Program Committee submits 
herewith the report of this committee. 

During the current year technical programs have been arranged 
for the five Boston meetings and the Annual Meeting by this Com- 
mittee. In addition, Mr. Sherman Rogers has been responsible for the 
excellent series of Superintendents’ Meetings held in the morning of 
each Boston meeting and Mr. Fred Smith has done equally fine 
work in securing stimulating and instructive programs for the Chem- 
ists’ sessions. 


What I have to say in this, my third report, follows a very 
familiar pattern. In comparison with most technical societies, this 


Association has a heavy schedule of meetings, which places consid- 
erable burden on the Technical Program Committee to provide the 
requisite number of papers and at the same time have these papers 
diversified in scope, interesting in content, and well presented. As I 
have said before, since the morning Superintendents’ and Chemists’ 
sessions have tended to become more formalized, they compete with 
the afternoon sessions, particularly since many of our members, with 
interesting topics to present, prefer to give them informally in the 
morning rather than face a microphone on a dais in the austere at- 
mosphere of the Georgian Room. This tendency is particularly un- 
fortunate, since a frequent criticism of the programs is that they do 
not include more papers of a practical nature by superintendents. It 
seems to me that it would be worth while to take steps to reduce the 
formality of the after-luncheon sessions, both to enlarge the field of 
speakers and also to stimulate discussion from the floor. 

At the same time all practical steps should be taken by all our 
members both to stimulate participation in the program by more of 
our members and also to call to the attention of the Program Com- 
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mittee interesting and new subjects in the field of water supply, par- 
ticularly those pertaining to construction. 

The Chairman wishes to take this occasion to thank the members 
of the Committee, the elected officers of the Association, and the Sec- 
retary and Assistant Secretary for the help and codperation which 
they have given him during the past year. 


Respectfully submitted, 


(Signed) TRUMAN H. Sarrorp, Chairman 
CLARENCE L. AHLGREN 
GEORGE C. HOUSER 
Scott KEITH 
SHERMAN L. ROGERS 
FrepD E. SMITH 
FreED P. STRADLING 
GEorRGE N. WATSON 
MARSHALL S. WELLINGTON 
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REPORT OF COMMITTEE ON MEMBERSHIP 


September 10, 1951 
To the New England Water Works Association: 


A mailing list of about 500 prospective members was prepared by 
the Committee, each member of the Committee furnishing an indi- 
vidual list of prospective members in his state. A printed form of 
invitation to join the Association was prepared and sent to these 
people. Some 300 invitations were sent out last spring, and recently 
an additional 200 invitations were sent out to those who had not re- 
plied to the first invitation. 

The response to these invitations was most gratifying. 

During the past year, 101 new members, 8 associate members 
and 2 corporate members have been elected, making a total of 111 
new members. In addition to the above, there are 15 applications 
for membership now pending. 

The thanks of your Committee is extended to the members of 
the Association for their codperation and assistance in obtaining these 
new members. 

It is suggested that the ensuing Committee prepare a form of 
follow-up letter to be sent to those who have not yet replied to the 
original invitations, in the hope that many other qualified and inter- 
ested water-works men will join the Association. 


Respectfully submitted, 


(Signed) GrEorGE W. CorFin, Chairman, Massachusetts 
Joun J. Barra, New York 
J. Ettiotr HALE, Maine 
CHARLES H. LAWRENCE, Connecticut 
JosepH E. Moore, Vermont 
James A. SWEENEY, New Hampshire 
James V. TuRNER, Rhode Island 
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REPORT OF COMMITTEE ON COMMITTEES, 1950-1951 
To the New England Water Works Association: 


The Executive Committee of the Association in appointing a Com- 
mittee on Committees for the year 1950-1951 included on that com- 
mittee the members of the Executive Committee and Warren J. Scott, 
who has served as Chairman of the Committee since its inception in 
1939. It was felt that this change would keep the Executive Commit- 
tee in closer contact with the technical committees, the activities of 
which are one of the most important functions of the Association. 
The Committee on Committees has been in close touch with the vari- 
ous committees during the year and has been advised by them rela- 
tive to the submission of reports at the Annual Convention. 

It has been the policy of the Committee on Committees to 
recommend the discharge of inactive committees and those whose 
duties appear to be fulfilled. Some committees are joint committees 


with other associations, concerned primarily with the preparation and 
approval of standards, and progress may be expected to be delayed 
in getting out reports. 

Listed below are committees which, in the opinion of this Com- 
mittee, should be continued. In the case of most of the following 
committees, the committee chairmen have ae the opinion that 
the committees should be continued: 


* N.E.W.W.A. 8—Committee on Legislation. 
* 9—Committee on Reciprocal Relations with the In- 
stitution of Water Engineers (London). 
* 11—Committee on Survey of Ground Water Sup- 
plies in New England. 
** 12—Committee on Rainfall and Yield of Drainage 
Areas. 
16—Committee on Coéfficients for Friction in Pipe 
Lines. 


*Expects to submit report at 1951 Annual Convention. 
**Expects to submit progress report at 1951 Annual Convention. 
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19—Committee on Water Quality and Treatment. . 

20—Committee to Report on Developments in Our 
Knowledge of Corrosion and Its Mitigation. 

21—Committee on Specifications for Cast-Iron Pipe 
and Fittings (Sec. A.S.A.). 

22—Committee on Reinforced Concrete Pressure 
Pipe (Joint A.W.W.A.). 

23—Committee on Code for Pressure Piping (Joint 
AS.M.E.). 

24—Committee on Laying Cast-Iron Pipe (Joint 
A.W.W.A.). 

25—Committee on Specifications for Steel Pipe (Joint 
A.W.W.A.). 

26—Committee on Standardization of Pipe Flanges 
and Fittings (Sec. A.S.A.). 

28—Committee on Steel Standpipes and Elevated 
Tanks (Joint A.W.W.A.). 

31—Committee on Hydrant Specifications (Joint 
A.W.W.A.). 

32—-Committee on Gate Valves (Joint A.W.W.A.). 

37—Committee on Federal Activities (Joint A.W. 
W.A.). 

38—Committee on Fluid Permeability (Sec. A.S.A.). 

39—Committee on Deep-Well Vertical Pumps (Sec. 
A.S.A.). 

40—Committee on Water Rates Schedule (Joint 
A.W.W.A.). 


Discontinuance of Committees 


The chairmen of the following committees have recommended that 
their committees be discharged and the A.W.W.A., with whom these 
are joint committees, concurs: 


* N.E.W.W.A. 29—Committee on Valve Box Frames and Covers 
(Joint A.W.W.A.). 
* 33—Committee on Sluice Gates (Joint A.W.W.A.). 
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Changes in Committees and Establishment of New Committees 


N.E.W.W.A. 10—Committee on Classification of Water Works Em- 
ployees and Salaries was temporarily inacti- 
vated, and the Secretary directed to bring the 
matter of re-activation of this committee to 
the attention of the Executive Committee when 
it appeared advisable. 

15—Committee on Cathodic Protection of Steel Tanks 
and Standpipes was discharged, and its work 
assigned to N.E.W.W.A. 20—Committee to 
Report on Developments in Our Knowledge 
of Corrosion and Its Mitigation. 

19—Cormmittee on Water Quality Tolerances for In- 
dustrial Uses was discharged, and a new com- 
mittee under the same number, to be known 
as the Committee on Water Quality and 
Treatment, was established. The purpose of 
this committee is to keep the Association in- 
formed of developments and changes in this 
field. 

41—Committee on Interstate Aid in Civil Defense was 
established, but appointees were not notified, 
pending approval of the Office of Regional 
Director of Civil Defense. 

** 42—Committee on Conservation, Development and 
Utilization of Water Resources was estab- 
lished. The purpose of this committee is to 
keep the Association informed of any pro- 
posed Federal legislation regarding water re- 
sources. 


Conclusion and Recommendations 


It is recommended that the committees listed be continued as in- 
dicated and that the two committees listed be discontinued. The 
committee further recommends that activity on the part of all tech- 
nical committees be encouraged. 

Respectfully submitted, 
THE COMMITTEE ON COMMITTEES 
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REPORT OF COMMITTEE ON GROUND WATER SUPPLIES 
Recharging of Public Ground Water Supplies in New England 


This committee met in Boston in February, 1951, and the sub- 
ject for this report, “Recharging of Public Ground Water Supplies”, 
was selected at that time. The desirability of bringing up-to-date 
the tabulation of Public Ground Water Supplies, published previously 
in the JOURNAL, was discussed, but in view of world conditions and 
activities in the field of civil defense it was not thought desirable to 
prepare such material for publication at this time. 

Recharging of public ground-water supplies has been practiced 
in relatively few places in New England. All locations but one are 
in Massachusetts. While many ground-water sources are located near 
surface streams and ponds, to take advantage of high ground-water 
levels, this report is intended to cover situations where it is attempted 
to augment the natural yield of wells by artificial means. 

The data included are not as complete as could be wished and 
it is possible that additional information may be obtained. It would 
be desirable in evaluating recharging efforts to know the quantity 
of water obtainable before and after recharging, the quality of the 
well water before and after recharging, the quality of the charging 
water, the area used for charging and, if possible, information re- 
garding the character of the percolating material. This information is 
not all available in existing cases, but it is hoped that in the future 
it will be studied where recharging is contemplated or tried. 

The information available at present is included in condensed 
form in the following tabulations: 


\ 
t 
| 
| 
~ 
Fit, 
{ 


n 
= 
a 


T+ 


» 
N 


‘ad THW ONITIN 
GNV 
TTAM ONILIATIOD 
‘SSVW ‘NVHONIH 
GNOd AVMVATA 
TIAM DAC 
‘SSVW ‘NOLSVZ HLUYON 
CGNOd ATIT 
TIAM DA 
‘SSVW ‘LASSVHOOD 
SATAVHOD 
AUWATIVO 
TIAM 
‘SSVW “ANITXOOUS 
GNOd 
TTAM 
‘SSVW 
(¢) ONIGVM :497eM 
STTAM GAMIVd-TAAVAD 
(2) 
STTAM GAMOVd-TAAVAD 
STTAM DNC 
‘SSVW ‘ONOPATLLY 


vale 


(p3uz) 


plaid payeunsy 


385 
° 
4 
a 
(pur) 
| 
| | 
f | | 
| | | 
| 
| 
; 
i 


PROCEEDINGS 


386 


TSA ‘VMMAN ‘Teuinof food 
seau 0} padid pue ‘syooiq 


0} ‘papunodull sem sem 
‘do} 19A0 papooy sey—jam 0} 

‘s]]am 0} 

‘pasodoid suisieyD 


OM} Uvsamjaq feued BZuoje 
LI SE (4) TOOd 
IVNVO 
10> 99 Is Ze ‘| os" sve 
ALIHM ‘STIAM NAAINC :221n0g 
‘NNOO MAN 
MOOUA M 
or 2 €1 LI ool’ 002 TIAM DAG MAN :224n0g 
‘SSVW ‘NOGNAHONIM 
69 zz lg v8 oF (9) 
‘SAU “UM ANOLS SursieyD 
£0 79 £2 Iv 7+ TIAM DAC :224n0g 
‘SSVI ‘NVHLTIVM 
(S$) MCOUM 
Is 249 Ov 6¢ $9 TTAM DN 
‘SSVW ‘AUNASITVS 
“NI GNV STTAM DN 
‘SSVW ‘NOLMAN 
so 99 SI 61 vL 02 STIAM DN :224n0g 
“SSVI WALSAOIAT 
5 & F 2 #2 FF SRR SEE 
SS. 
a 50 
a 


; 
| 
‘+ 
a 
on 
: 
— 
; 3 
7 


PROCEEDINGS 387 


It is apparent from the table that in these cases there is a very 
wide range of ratio of filter area to yield increase (.003 to 11.3). 

The color of well water is* appreciably lower than that of the 
charging water in most cases. The chlorides are slightly lower in 
six cases and slightly higher in four. The hardness figures are slightly 
higher in the well waters than in the charging waters. The alkalinity 
is slightly higher in the well water, with one exception. The pH is 
slightly lower in the well water in eight cases and higher in two cases. 
The iron figures are lower in the well water in seven cases and higher 
in two cases. With the exception of color, the changes are of little 
apparent significance. 

It is noted that, in several cases, the charging is adjacent to the 
walls of the wells and that in one case the well has been topped by 
the charging source. It would seem highly desirable to insure filtration 
of the surface water by preventing the charging water from reaching 
the walls or casings of the wells. The proper intervening distance 
might be dependent on the material providing the natural filter and 
also on the degree of pollution, existing or potential, of the charging- 
water source. 


Respectfully submitted, 


(Signed) Lestre K. SHERMAN, Chairman 
JouN A. BELLIZIA 
Howarp H. Potter 
RALPH M. SOULE 
M. L. BRASHEARS, JR. 
FRANCIS J. LARIVIERE 
WALTER J. SHEA 
Epwarp L. Tracy 
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REPORT OF COMMITTEE ON RAINFALL AND YIELD OF 
DRAINAGE AREAS 


To the New England Water Works Association: 


Your Committee reported rather extensively relative to the 
drought of 1949-1950 and this report has been published in the Decem- 
ber, 1950, JouRNAL of the New England Water Works Association. 
Since the filing of that report drought conditions throughout New 
England have been alleviated through normal rainfall. Rain in con- 
siderable amounts was received during the month of November, 1950, 
in practically all sections of New England and since that time has 
been nearly normal or above. 

Considerable preliminary work has been done by the staff of the 
Division of Sanitary Engineering of the Massachusetts Department 
of Public Health toward compiling rainfall data in New England, 
covering the period 1942-1950, inclusive, but at present this material 
is not ready for publication. When the tabulations have been com- 
pleted and checked they will be submitted to the Editor of the 
JourNaAL for publication. It is desired to continue the activity of 
this Committee, since it is possible that further information can be 
prepared with the assistance of the Water Resources Branch of the 
Geological Survey, showing the relationship between yield and storage 
on additional watersheds in New England. 


Respectfully submitted for the Committee, 


(Signed) Francis H. KincsBury, Chairman 
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REPORT OF THE COMMITTEE ON SPECIFICATIONS FOR 
CAST-IRON PIPE AND FITTINGS 


September, 1951 


To the New England Water Works Association: 


Committee A21 of the American Standards Association has con- 
cluded its twenty-fifth year of activity. Substantial progress has been 
made toward completing the following matters: 


Revision of Specification A21.2 for Pit Cast Pipe 
for Water and Other Liquids. 

Specification A21.6 for Pipe Centrifugally Cast 
in Metal Molds. 

Specification A21.8 for Pipe Centrifugally Cast 
in Sand-Lined Molds. 

Specification A21.10 for Short Body Fittings 


Final issue of the foregoing standards awaits only the reconcilia- 
tion of certain divergent views as to the phraseology of the text re- 
lating to coatings 

Specifications for Mechanical Joints (A21.11) are well advanced 
and now require only editorial refinement before submission to the 
sponsors. 

Revision of Standard Specification A21.4 for Cement-Mortar 
Linings for Cast-Iron Pipe and Fittings is substantially completed. 

It is hoped that the program of tests of full-size large fittings, 
interrupted by the war, can be resumed to provide data needed to 
permit establishment of revised standards for large fittings, including 
not only those with bell-and-spigot joints, but also those with mechani- 
cal joints. Such tests, however, will have to await the clarification 
of present world conditions. 


Respectfully submitted, 


(Signed) RicHARD HAZEN 
ARTHUR L. SHAW 
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REPORT OF COMMITTEE ON REINFORCED 
CONCRETE PRESSURE PIPE 


To the New England Water Works Association: 


Your Committee consists of New England Water Works rep- 
resentatives of Committee E7B of the American Water Works As- 
sociation. Committee E7B of that Association prepared a draft of 
Tentative Standard Specifications for Reinforced Concrete Water 
Pipe, Non-Steel Cylinder Type, Not Prestressed, and submitted the 
same for critical review and comment to all its membership in 
November, 1950. 

Your Committee reviewed this draft and indicated general satis- 
faction with the draft, subject to numerous suggestions, recommenda- 
tions and comments. 

This draft was revised in March, 1951, to include the many 
suggestions by Committee E7B members and was resubmitted as the 
final draft of the tentative standards, subject to approval by the 
membership. 

This draft of March, 1951, was approved by your Committee, 
with the definite exception that the section permitting the use of 
curing compounds be omitted and that, if such section was to be 
included, the exception was to be so recorded. The reason was that 
such curing, in our opinion, is a cheap substitute for proper water 
curing and that the purpose of these specifications is to give a good 
concrete pipe for low heads without a steel cylinder, it being of para- 
mount importance to obtain a dense and durable concrete. To permit 
curing compounds did not seem to be consistent with this purpose. 

This March, 1951, draft was submitted in April, 1951, to the 
Water Works Practice Committee. At a meeting in May, 1951, this 
Committee agreed that the specifications as revised in March, 1951, 
were generally acceptable, subject to the following three changes: 


1. Addition to Sec. 3-1.1 Scope—to advise the user more 
specifically as to limitations and conditions under which 
this type of pipe should be used in water-works practice. 
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Elimination of references to membrane curing under Sec. 
3-3.7. 
Inclusion under Sec. 3-3.8 Testing of a suggested procedure 
for hydrostatic and crushing tests, so that the purchaser 
will have a guide for such tests if he desires to have them 
made. 


These changes were made in a revision of the March, 1951, draft 
dated June 29, 1951, of which draft, as revised, your Committee has 
signified approval. 

These specifications as written cover only the manufacture of 
Reinforced Concrete Pressure Pipe, without a steel cylinder and not 
prestressed, for sizes from 12 inches to 96 inches in diameter and 
designed for service where the maximum design head shall not exceed 
100 feet. 

Respectfully submitted, 


(Signed) StTaNtey M. Dore, Chairman 
GrEorcE A. SAMPSON 
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PROGRESS REPORT OF COMMITTEE ON LAYING 
CAST-IRON WATER MAINS 


September 7, 1951 
To the Members of the New England Water Works Association: 


Your Committee on Laying Cast-Iron Water Mains had hoped 
to present a final report at this time, but regrets that it will be unable 
to do so. The Committee has kept in touch with the corresponding 
AWWA Committee, but can add little to its report of September 11, 
1950. 

The development of specifications for mechanical-joint pipe may 
make it desirable to include laying directions for such pipe in the 
specifications for installation of cast-iron water mains. 

The jute packing industry has shown some interest in producing 
a packing material processed to overcome the bacterially undesirable 
characteristics of such material. The use of new materials and sim- 
plified procedures for disinfecting newly laid mains is under con- 
sideration. 

Your Committee will welcome comments from members of the 
Association, pertaining to the use of hemp and jute packing, ex- 
periences in disinfecting water mains under difficult conditions, and 
failures of pipe joints made with the sulfur jointing compounds. 


Respectfully submitted, 


(Signed) W. S. MARINER, Chairman 
GEORGE W. CoFFIN 
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REPORT OF COMMITTEE ON SPECIFICATIONS 
FOR STEEL PIPE 


To the New England Water Works Association: 


Suggested revisions of the tentative standard specifications of 
the AWWA for steel pipe have been considered during the year, par- 
ticularly those in connection with the placing of mortar lining in the 
steel pipes. These revisions seemed satisfactory and met many well- 
founded objections to the wording of the new tentative standards. 
When all suggested revisions have been considered, these tentative 
specifications will be forwarded to the Water Works Practice Com- 
mittee for final adoption. 


Respectfully submitted, 


(Signed) STANLEY M. Dore 
Scott KEITH 
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REPORT OF COMMITTEE ON STANDARDIZATION OF 
PIPE FLANGES AND FITTINGS 


September, 1951 
To the New England Water Works Association: 


Your representatives on ASA Committee B16 on Standardization 
of Pipe Flanges and Fittings until recently have had no matters re- 
ferred to them since their appointment in the fall of 1950, through a 
misunderstanding (now corrected) at ASA headquarters. We are 
able to report, however, that during this period two standards have 
been completed and issued: 


Malleable-Iron Screwed Fittings, 300 lb. (ASA B16.19) 
Steel Butt-Welding Fittings (revised) (ASA B16.9) 


These are of only general interest to water-works men, as are 
most of the pending specifications, which it is expected will issue 
in the near future and which are listed below: 


Ring Joint Gaskets 

Non-Metallic Gaskets for Pipe Flanges 
Wrought-Copper and Bronze Solder-Joint Fittings 
Malleable-Iron Screwed Fittings, 150 Ib. (revised) 
Cast-Iron Screwed Drainage Fittings (revised) 
Steel Pipe Flanges and Flanged Fittings (revised) 


The progress of these specifications will be observed, so that 
any features vitally concerning this Association can be brought to 
the attention of the membership. 


Respectfully submitted, 


(Signed) RicHARD HAzEN 
ARTHUR L. SHAW 
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REPORT OF HYDRANT SPECIFICATION COMMITTEE 


To the New England Water Works Association: 


The Hydrant Specification Committee wishes to report progress. 
It is expected that a final report can be made within a few months. 


Respectfully submitted, 


(Signed) RoceEr W. Esty, Chairman 
Harry U. FULLER 
Haroitp W. GRISWOLD 
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REPORT OF COMMITTEE ON GATE VALVE 
SPECIFICATIONS 


September 10, 1951 
To the New England Water Works Association: 


Your Committee on Gate Valve Specifications submits the follow- 
ing report for the year ending September, 1951. 

The situation remains the same as reported last year, with the 
draft of the revised specifications prepared by Mr. Carl Simons of 
the Darling Valve Company still under study. 

It is recommended that the Committee be continued for another 
year. 

Respectfully submitted, 


(Signed) Harotp W. Griswo tp, Chairman 
LELAND G. CARLTON 
WALTON H. SEARS 
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REPORT OF COMMITTEE ON SLUICE GATE 
SPECIFICATIONS 


September 10, 1951 


To the New England Water Works Association: 


Your Committee on Sluice Gate Specifications, appointed last 
October, finds that there is no interest on the part of the sluice gate 
manufacturers or the A. W. W. A. in advancing the present specifica- 
tions from the existing “tentative” status to a full standard. 

Accordingly it is recommended that your Sluice Gate Committee 
be discharged. 

Respectfully submitted, 


(Signed) W. GriswoLp, Chairman 
WALTON H. SEARS 
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REPORT OF FLUID PERMEABILITY COMMITTEE 


To the New England Water Works Association: 


The Sectional Committee on Fluid Permeation, Z-59, of the 
American Standards Association issued a progress report in June, 
1951. The objectives of this Committee are as follows: 


1. 


Define the term “permeability” and outline the mechanics of 
fluid permeation, as restricted to ideal homogeneous fluids 
and to media with which there is no interaction. 

Establish a standard unit of permeability and the mathe- 
matical symbol of permeability. 

Rename other terms in the field of fluid permeation that have 
been called “permeability” in the past. 


The Committee consists of about 35 members from many interest- 
ed societies and the New England Water Works Association has a rep- 
resentative. Nine of the members were former members of the Sub- 
committee on Ground-water of the American Geophysical Union for 
1944-1945. Discussion was initiated by asking these Sub-committee 
members three questions: 


1. 


Should the coéfficient of permeability depend only on the 
structure of the material, or should some other name be 
used to express this property in view of the fact, as now gen- 
erally used, the coéfficient of permeability is not independent 
of properties of the fluid or the combined properties of the 
fluid and the material? 

Should a name be coined, or is there a suitable one in exist- 
ence, for expressing the combined: properties of the material 
and fluid for practical application in one local area? 

What are the parameters that should be included in the 
equation of flow of fluids that relate only to the structure of 
the material? 
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These same questions were put to most of the newly appointed 
members of the American Standards Association Committee in 1949. 
Replies are published in the progress report in detail. 

After all members of the Committee have had sufficient time to 
discuss these replies, it is planned to submit more specific proposals 
to the members for consideration. 


Respectfully submitted, 
(Signed) STANLEY M. Dore 
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REPORT OF COMMITTEE ON CONSERVATION, DEVELOP- 
MENT AND UTILIZATION OF WATER RESOURCES 


September 10, 1951 
To the New England Water Works Association: 


The Committee on Conservation, Development and Utilization 
of Water Resources is a new committee, appointed by the Executive 
Committee on August 3, 1951, to follow developments in Federal 
legislation in connection with water resources, in order that the Asso- 
ciation will be prepared to take appropriate action. The appoint- 
ment of the Committee was prompted by the receipt of a letter, 
dated May 15, 1951, from the National Water Conservation Confer- 
ence of Washington, D. C., soliciting a reply from the New England 
Water Works Association to the following: 


1. Has your organization arranged for a study of the recom- 


mendations of the President’s Water Resources Policy Com- 
mission? 
Have you singled out one or more of the recommendations 
of the Commission for support or opposition when enabling 
legislation is submitted to Congress? 

3. Please list the recommendations you will support, and 

4. Recommendations you will oppose. 


The National Water Conservation Conference consists of repre- 
sentatives of the water interests from 42 states, codperating to promote 
local and state participation in plans for water-resources development 
and to preserve the integrity of state water laws, looking toward the 
development of a sound national land and water policy. In view of 
the vital interest of the members of the New England Water Works 
Association in the formulation of a sound national water policy, your 
Executive Committee believes that the Association should take a 
position on the various issues involved in a national water policy 
and should lend its support to the enactment of appropriate legis- 
lation. In order that the Executive Committee may act with power 
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in this matter, it is essential that the Association agree on a general 
policy at this meeting. Your Committee has been instructed to draw 
up a suitable policy for your consideration. The proposed policy 
is submitted below in the form of a resolution. Before requesting you 
to act on this resolution, the Committee presents below a brief history 
of developments in the matter of a national water policy. 


In August, 1947, the Engineers’ Joint Council, the codrdinating 
body for the five national engineering societies, took steps to institute 
the creation of a national water policy commission, charged with 
the investigation and reporting upon the several elements affecting 
the orderly and economical development of the water resources of 
the country. In 1948 the National Water Conservation Conference 
presented a memorandum to the Hoover Commission, suggesting the 
establishment by the Congress of a national water policy, which stated 
in part, “Water conservation, utilization and control is carried on 
today by various Federal agencies under regulations and laws adopted 
at various times which are not adequately integrated. Often action 
by Congress has been prompted by expediency and by unrelated 
public demand from various parts of the country. The body of law 
regulating the activities of Federal agencies in the water field has 
grown up like Topsy. The Nation in this important endeavor has in 
the past proceeded and at the present time continues to proceed in 
a haphazard way.” In 1948 the report of the Policy Committee of 
the American Water Works Association used similar language in 
recommending the development of a national water policy. 


During the past several years the Bureau of Budget, in attempt- 
ing to review the economic justification of water-resources projects 
proposed for appropriation, concluded that a complete revision of 
national water policy was needed and instigated the appointment by 
the President of the temporary Water Resources Policy Commission 
on January 3, 1950. In response to an invitation by this Commission, 
the Engineers’ Joint Council in June, 1950, filed with the Commission 
a “Statement of Desirable Policy with Respect to Conservation, 
Development, and Use of National Water Resources.” The Presi- 
dent’s Water Resources Policy Commission submitted its report 
December 11, 1950. 
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Many of the recommendations of the President’s Commission 
closely parallel those of the Engineers’ Joint Council Statement—as, 
for example, that public water supply remain a local responsibility 
and that ascertainable, direct dollar benefits become reimbursable 
to the Federal Government. It is also recommended that irrigation 
and public power be divorced and that a pre-essential to irrigation 
undertakings be a finding by the Department of Agriculture of a 
need for additional productive land, after a full consideration of 
the increase in rate of production on existing lands. 

In the fields of hydro-electric power and of project evaluation, 
the Engineers’ Joint Council and the President’s Commission are 
far apart. The Commission’s policy would make full development 
of the remaining hydro-electric power potential a major responsibility 
of the Federal Government, and in the future licenses for non-federal 
development would be issued only with the joint consent of the 
Federal agencies. With respect to the evaluation of projects, the 
Commission recommends clear-cut accounting of costs, but it suggests 
that the appraisal include secondary social, cultural, and economic 
benefits. The Commission states, “The Government has come to be 
recognized as an agency for social and economic action which need 
not follow the rules of the private capital market in order to obtain 
the necessary capital or to make investment decisions.” 

The important conclusions of the Statement of the Engineers’ 
Joint Council are as follows: 

“Conservation and control of the waters of the United States 
are in the national interest, but not necessarily a function of the 
Federal Government. On the contrary, that which can be done by 
the individual should be done by him; and that which requires 
collective action should be done at the lowest governmental level 
practicable. The Federal Government should engage in the conserva- 
tion and control of waters only when the collective action of all of 
the people of the nation is necessary for accomplishment of the ob- 
jectives. Such collective action through the medium of the Federal 
Government is justified for only two purposes: 


1. To do those things which are essential to the national de- 
fense, or otherwise of substantial benefit to all of the people 
throughout the nation, and 
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2. To aid in the financing of the cost of construction of works 
for the benefit of a limited number of people on terms 
equitable to all other citizens of the nation. 


“In discharge of the first function, the Federal Government is 
acting as trustee in the disbursement of tax revenues on a non- 
reimbursable basis for the general benefit. It follows that such ex- 
penditures should be made for those purposes which will produce the 
greatest benefits to the nation as a whole. This responsibility goes 
far beyond any determination of feasibility. It requires a determina- 
tion of what is best, not merely what is good. 


“Tn its performance of the second function, the Federal Govern- 
ment is basically acting as a banker responsible for the soundness 
of his loan. It is fundamental to this function that such loans should 
be repaid with interest so long as there is a national debt, and that 
the period of amortization should not exceed the useful life of the 
works. It is also fundamental to this function that those who benefit 
directly from the construction of such works for the conservation 
and control of water should repay all costs properly allocable to the 
production of such benefits. Furthermore, where indirect benefits 
will accrue to a region in greater degree than to the nation as a 
whole, the people in that region should repay a like proportion of all 
costs not allocable to production of direct benefits.” 


Your Committee believes that sound river-basin policies are 
essential. There are reasons to agree with the Engineers’ Joint Council 
that action should be taken at the lowest governmental level prac- 
ticable. Your Committee believes that Federal participation in 
water-resources development should be limited to fact-finding and 
advice, except where the project is essential to the national defense 
or is of substantial benefit to all the people throughout -the nation. 
Your Committee believes that the cost of works should be borne by 
those who benefit by them. Accordingly, the following resolution is 
offered for your consideration: 


“WHEREAS legislation is being proposed in the Congress to im- 
plement a National Water Policy and whereas the members of the 
New England Water Works Association are vitally concerned with 
water policy, 
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“BE IT RESOLVED that the New England Water Works As- 
sociation favors a National Water Policy which will lead to an econ- 
omic development of the nation’s water resources with collective 
action for management and payment of the costs at the lowest govern- 
mental level practicable for each development. BE 1T RESOLVED 
that the Federal Government should engage in the conservation and 
control of water resources only when the collective action of all 
of the people of the nation is necessary for accomplishment of the 
objective or when the benefits accrue to all the people of the nation, 
and BE IT further RESOLVED that the Federal Government should 
participate in water resources development primarily in a fact-finding 
and advisory capacity. The Executive Committee of the New England 
Water Works Association is hereby directed and empowered to take 
action for the association consistent with this resolve.” 


Respectfully submitted, 


(Signed) THomas R. Camp, Chairman 
Byron O. McCoy 
C, KNox 
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ADVERTISEMENTS 


ENGINEERS 


HOWARD E. BAILEY 
Consulting Sanitary Engineer 
Water Works Water Purification 


Sewerage Sewage Treatment 
Industrial Wastes Disposal 


6 Beacon St., Boston, Mass. 


FAY, SPOFFORD & THORNDIKE 


ENGINEERS 
Charles M. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 


Water Supply - Sewerage - Drainage 
Structural and Foundation Problems 


Investigations Reports Designs Valuations 
' Engineering Supervision 


11 BEACON STREET BOSTON 


HALEY & WARD 
ENGINEERS 
Successors to Frank A. Barbour 
Water Works and Sewerage 
Valuations 


Supervision of Construction and 
Operation 


TREMONT BUILDING BOSTON, MASS. 


MORRIS KNOWLES, INC. 
Engineers 


Water Supply and Purification, Sewer- 
age and Sewag isposal, Industrial 
Wastes, Valuations, Laboratory, 
City Planning. 


1312 PARK BUILDING 
PITTSBURGH 22, PA. 


MALden 2-3800 
Gunite Restoration Co., Inc. 


Specializing in Pressure Concrete and 
Grouting 


595 Broadway, Malden 48, Mass. 


METCALF & EDDY 
ENGINEERS 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airfields Valuations 


Statler Building 
Boston 16 


R. E. CHAPMAN COMPANY 


Oakdale, Massachusetts 
GRAVEL DEVELOPED AND 
GRAVEL PACKED WELLS 


All Sizes to 60” Diameter 
Best Equipped for Complete Test Drilling and 
Development of Large Supplies 


352 
Tel, WEST BOYLSTON 


ECKENFELDER ASSOCIATES, INC. 


Sanitary Chemists 


Sewage and Industrial Waste Surveys, Process 

Research and Development, Water Analysis, 

Stream Pollution Investigation, Laboratory 
Analyses and Reports. 


45 N. Broad Street, Ridgewood, N. J. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


6 Beacon Street 
Boston 8, Massachusetts 


Water Works and Water Treatment; Sewerage 
and Sewage Treatment; Municipal and Indus- 
trial Wastes; Investigations and Reports; De- 
sign and Supervision; Research and Develop- 
ment; Flood Control. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Water Supply 
Dewatering 
Recharging 


Salt Water Problems 
Investigations 


Reports 


551 Fifth Avenue New York 17, N. Y. 
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ADVERTISEMENTS 


ENGINEERS 


Malcolm Pirnie Engineers 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 West 43rd St. New York 18, N. Y. 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Sewerage 
Chemical and Bacteriological 
Laboratory 


14 BEACON ST. BOSTON, MASS. 


THE PITOMETER COMPANY, INC. 


ENGINEERS 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurements & Special 
Hydraulic Investigations 


50 Church Street Now York City 


WHITMAN & HOWARD 


Engineers 
Established 1869 


Investigations, Designs, Estimates, 

Reports and Supervision, Valua- 

tions, ete., in all Water Works and 
Sewerage Problems. 


89 BROAD ST. BOSTON, MASS. 


Edward F. Hughes Co. 


Water Works Contractor 


Gravel, Artesian and Driven Wells 
Foundation Borings 


427 Riverside Avenue 
Medford 55, Massachusetts 


PIERCE -PERRY CO. 


Wholesalers of 
Water Works Brass Goods 
Byers Wrought Iron Pipe 

Youngstown Steel Pipe 
Valve and Service Boxes 


236 Congress St., Boston, Mass. 
Telephone, Hancock 7817-7818 


Cement Lined Service Pipe 


Cement lined pipe has eliminated 
corrosion and metal contamination 
for 60 years. 


Write for Literature 


Cement Lined Pipe Co. 
Lynn, Massachusetts 


C. Reppucci & Sons, Inc. 
General Contractors 


Ground Water Supply 
Gravel Packed Wells Driven Wells 
Water Works Reservoirs 
Drainage and Sewerage Works 


10 Garden Court St., Boston, Mass. 
(Tel. Lafayette 7330) 


D. L. MAHER CO. 


Water Supply Contractors 


Gravel Wall and Driven Wells 
Municipal and Industrial Supplies 


38B Brattle Street - KIRkland 1438 
Cambridge, Massachusetts 


LAYNE - NEW YORK CO. 
Inc. 
SUCCESSORS TO 
Layne-Bowler New England Corp. 
Well Water Supply Contractors 


New England Headquarters 
15 Ryder Street, Arlington, Mass. 
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_ ENGINEERS 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Reports 
Dams, Reservoirs, Tunnels, Ground 
Water Resources and Supplies 


6 Beacon Street, Boston 8, Mass. 
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ADVERTISEMENTS. 


To serve approximately 38,000 people, this plant treats a 
normal dry weather flow of 3.5 MGD, but is capable of handling 
peak flows of 10 MGD. The treatment system, as designed by 
Fay, Spofford & Thorndike, Engineers, Boston, involves grit and 
grease removal, settling, sludge digestion, sludge drying, and 
disinfection of final effluent. Builders Sewage Works Equipment, 
installed by Gil Wyner Co., Inc. of Malden, Mass., is employed 
for flow metering and for chlorination of plant effluent. For Bul- 
letins and complete information on Builders Equipment, address 
Builders-Providence, Inc., (Division of Builders Iron Foundry), 366 
Harris Ave., Providence 1, R. I. 


 BUILDERS-PROVIDENCE 


e 
Vv 
IT’S BUILDERS EQUIPMENT AT THE | 
e SEWAGE PLANT 
% 
5 


When the Lid of a 


COMPOUND WATER METER 


bears the name HERSEY, experienced water works officials know they 
are getting a Meter with a reputation for accuracy, long life and low 
maintenance cost. Remember, only HERSEY makes this exclusively 
designed Compound Water Meter. 

All Bronze Case from 2” to 6" 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK -- PORTLAND, ORE. — PHILADELPHIA -— ATLANTA -— DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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ADVERTISEMENTS. 


Fig. 438&A 


The main pipe ends of RED HED corporations are machined 
smoothly inside, thus reducing the liability of accumulation of 
foreign matter in the corporation and interfering with the proper 
flow of water. 


It is not necessary to disturb the nut on the end of the plug of 
RED HED corporations, as all plugs are band ground and lapped 
to the body which permits easy turning of the plug. 


RED HED MFG. CO. 


Manufacturers of 


RED HED Brass Goods for Water Works 
368 Congress Street Boston 10, Mass. 
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Worthington-Gamon 
WATCH 


The meter used by thousonds 
of mumecpolities in the U 
ond obroad 


SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 
LOW MAINTENANCE, 

LONG LIFE 


Before you invest in water meters, get acquainted 
with the design and performance advantages 

which make Worthingron-Gamon 

Watch Dog Water Meters first choice of so many 
municipalities and private water companies 

an the United States 


WATCH DOG WATER METERS 
*Wetch Dog” modsls . . . mode in standard capacities from 
20 gpm vp: frost-proof ond split cose in household sizes. Disc 
type, Turbine type or Compound type. Write tor Bulletin. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 South St., Newark 5, New Jersey 
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MILLION. 


Ow UI DA sj CO O 


An 1898 Trident 
Meter made 
BETTER THAN 
NEW with mod- 
ern, improved 
interchangeable 
ports. 


TRIDENT 


10,000,000 Trident Meters have 
been bought because from the 
beginning Tridents have been 
accurate and economical. 
Accuracy is the first essential of 
any meter. Tridents have not only 
proved themselves to be accurate 
but, because of their basically 
correct design and the skilled 
workmanship of their manufac- 
ture, maintain their accuracy for 
long periods of hard service. 
After long service, any piece 
of machinery is bound to show 
wear and require maintenance. 
Economy of maintenance, 
therefore, is of utmost im- 
portance, particularly in 
meters, whose numbers in 


any one installation may run 
into the thousands. Trident me- 
ters, because of their simplicity, 
are easy to maintain; and because 
improved parts fit easily into old 
casings, costly depreciation is 
eliminated. 

Here are the two fundamental 
reasons for the record sales of 
Trident Meters. A third is the 
superior quality of Service given 
Trident users by a trained staff 
of Sales Representatives. 

The fact that meter users buy 
more Tridents than any other 
make proves that Tridents are 
YOUR best buy for accuracy, 
economy and service. 


NEPTUNE are COMPANY ®¢ 50 West 50th Street * NEW YORK 20, N.Y. 
Bronch Offices in Atlonto, Boston, Chicago, Dollos, Denver, Los Angeles, 
Lovisville, North Kansas City, Portland, Ore., 
NEPTUNE METERS, LTD., Long Branch, Ont., Canade 
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all this Gis trailer mounted booster pump 


and 


radio 
too magnetic locators 


helps NATIONAL clean water mains|faster, better and more economically 


The highly specialized equipment 
employed by the National Water 
Main Cleaning Co. today includes: 
walkie-talkie radio systems for 
maintaining constant communication 
between the point of operation and 
control valves or pumping stations, 
magnetic locators for tracing under- 
ground pipe, truck-mounted pumps for 
dewatering, trailer-mounted booster 
pumps for stepping-up pressure, pipe 
cutting machines and a tremendous 
variety of cleaning heads developed 
to meet the requirements of varying 
pipe sizes, conditions and layouts. 
Even more important than adequate 
equipment is the experience necessary 
to cope with all conditions and situations. 
The nature of the obstruction, varying 


pipe sizes, unusual pipe layouts, the é 


portable pump 


character of the water — all make each 
cleaning assignment an individual problem 
calling for specialized experience, skill and pipe cutting machine 
equipment. 

We'll be glad to check the condition of 
your water mains, recommend the required 
treatment and estimate the cost of National ¥ 


Water Main Cleaning service. Write today. ——a 
new 18” cleaning head 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street, New York 7, N.Y. 


ATLANTA, 333 Candler Building © BOSTON, 115 Peterboro Street © DALLAS, 6617 Snider Plaza 
DECATUR, P.O. Box 385 © ERIE, PA., 439 East 6th Street © FLANDREAU, S. D., 315 N. Crescent 
Street © KANSAS CITY, MO., 2201 Grand A , 406 Merchandise Mart ® LITTLE FALLS, N. J. 
P.O. Box 91 ® LOS ANGELES, 448 So. Hill Street © MINNEAPOLIS, 200 Lumber Exchange 
Building © OMAHA, 3812 Castellar Street © RICHMOND, VA., 210 E. Franklin Street © SALT 
LAKE CITY, 149-151 West 2nd So. Street © SAN FRANCISCO, 681 Market Street © SIGNAL 
MOUNTAIN, TENN., 204 Slayton Street © HAVANA, P.O. Box 531 ® MANITOBA, CANADA, 
576 Wall Street © MONTREAL, 2028 Union Avenue ® SAN JUAN, PUERTO RICO, Apartado 2184 
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Homogenized 
SELF CAULKING COMPOUND 
Every bag of BOND-O is a bag 
of perfect jointing compound. 


NORTHROP & CO. INC. 
SPRING VALLEY, NEW YORK 


Liguid Chlorine and 
Sodium Hypochlorite 


Prompt deliveries from nearby plant at Berlin, N. H. 


A PRODUCT OF any 


Berlin, NEW HAMPSHIRE 
SALES OFFICE: 465 CONGRESS ST., PORTLAND, MAINE. Tel. Portland 2-2829 


OVER 35 YEARS 
of Dependable Service 


To All New England 


H. R. PRESCOTT & SONS, INC. 
127 BURNCOAT STREET, WORCESTER, MASSACHUSETTS 
Telephone 3-7535 Day or Night 


For a Complete Line 
of Water Works Supplies 


CALL ON US 


CATALOGS UPON REQUEST 
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has joined more than a million 
miles of cast-iron water mains in 
the past 40 years with complete 
satisfaction. Used with FIBREX, 
the bacteria-free joint packing, it 
makes an unbeatable combina- 
tion. All around the world 
NOTHING takes the place of 
HYDRO-TITE. 


Free working samples on request. 


(REELS) 


Main Sales Office 50 Churc rts ‘Shiai New York General Offices and Works W. Medford Station, Boston, Mas: 
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Tel. SUDBURY 458 P. O. BOX 153 


HILCO SUPPLY 


delivers 
A Complete Line of Waterworks 
Supplies To All New England 


Quality Products — Fast, Courteous and Dependable Service 


At the Junction of Routes 20 and 27 
SOUTH SUDBURY, MASSACHUSETTS 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25F 
On Request 


JOSEPH G. POLLARD CO., 
Inc. 


Pipe Line Equipment 
New Hyde Park New York 
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yet oor | means which was te. 
be proved.” With Welcboch stands for Quality, 

Economy @nd Dependobility. The long life and quality built inte 

equipment...the economy and dependability of Weisbach Ozone 
“whieh wet te be proved" been proved where Welshach 
hes keen wted as on oxidant in installations from chemicel 


process@6 treatment of industriel wastes to water purification, 


On the basis of cost, of convenience, of rate of reection, of ylald 
or of freedom from extraneous substonces, Welsbach Orone is the 


standing chemical oxident. 


will pay you to look infe the use of Weisbach Ozone-—not on the 
ulene but with consideration of thesc extty advantages tees 
No sterege problem; no procurentent problem, 
handiing. 3 
Fully e@utomatic. No complicated control 


et point of use with equipment 
little space. 


Maeeetime supervision or labor required. 
predictable operating cost. 
“ E D ” ae 


"Write for 


THE WELSBACH CORPORATION 


ONE PROCESSES D/IV/S/ION 


2409 W. Westmoreland Street, Philadelphia 29, Pa. 


Pioneers in Continuing Ozone Research 
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KENNEDY 


A.W.W.A. GATE VALVES 


JOB-FITTED 


--- for a wide range of 
water works requirements 


Every KENNEDY A.W.W.A. valve job is JOB-FITTED . . . specially 
designed and engineered for the job it has to do. Conforming to 
A.W.W.A. standards in every detail, these KENNEDY valves offer 
many extra-value features .. . one being the iron itself, which is 50% 
stronger than ordinary cast-iron .. . to keep them on the job year in 
and year out. 

KENNEDY manufactures a most complete line of water works 
valves ... in sizes from 2” to 60” . . . non-rising stem and outside- 
screw-and-yoke types .. . with a wide variety of gearing arrange- 
ments, controls, accessories and end connections available. 


WRITE FOR BULLETIN 106 


m KENNEDY 


VALVE MFG. CO. « ELMIRA, N.Y. 
PIPE FITTINGS « FIRE HYDRANTS 


KENNEDY Fig. 56, 
A.W.W.A. Standard 
Double-Disc Gate Valve 


VALVES - 
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CITY OF NEW BEDFORD — QUITTACAS STATION 


While the Diesel Engine driven DE LAVAL Pump shown above 
was designed to deliver 25 MGD, assuring adequate standby protec- 
tion, it actually delivered 26 MGD on test, thus providing a further 
reserve for contingencies. 


In addition both the DE LAVAL pump and the engine were 
capable of overload to the extent that 29.6 MGD can be delivered 
at a slightly greater speed to combat sudden excessive demands. 


TURBINE EQUIPMENT COMPANY OF 
NEW ENGLAND 


80 Federal Street Phone LIberty 2-5993 Boston 10, Mass. 


New England Representatives for 


DE LAVAL STEAM TURBINE COMPANY 
TRENTON, NEW JERSEY 
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“We at Hays 
pause in our labor to wish 
our friends and customers 
everywhere 
the Season’s Greetings 
with a sincere prayer for 
Peace On Earth 
Good Will Toward Men’’ 


COPPER BRASS 
HAYS WATER WORKS PRODUCTS 


HAYS MANUFACTURING CO., ERIE, PA. 
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~ SPECIFY 


@ In the Morris Mixed Flow sew- 
age pump there are no guide vanes 
in the suction, nor stationary dif- 
fusion vanes on the upstream side 
of the impeller, to catch longer 
fibrous material. High efficiencies 
extend over a great range of capa- 
city. Enclosed impellers which are 
most generally used are better able 
to withstand the abrasive action of 
grit and dirt. Initial capacity and 
efficiency are maintained over a 
longer period of time. 


Special Feature... 


Morris Mixed Flow Pumps 
have no internal bearings in 
contact with the sewage. 


NIXED FLOW PUMPS 


The most practical type of pump,in the larger 
sizes, for abrasion resistance and ability to 


large stringy solids without clogging. 


No other pump is so successful in 
maintaining freedom from clogging. 
In both vertical type (illustrated) 
and horizontal type, Morris Mixed 
Flow pumps have capacities ranging 
up to 150,000 G.P.M. In city after 
city, engineers prefer Morris pumps 
for efficiency, dependability, long 
life and economy. Every unit is 
backed by 84 years’ experience in 
hydraulic engineering. 


Write for your free copy 
of bulletin 178, describ- 
ing Morris Mixed Flow 

Pumps 


MORRIS MACHINE WORKS 


CENTRIFUGAL PUMPS 


N. Y. Sales Offices in Principal Cities 
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Valves and Hydrants 


Distinctive Features of the EDDY Valves 


ONLY three parts are moved by the Stem — the 

ball and the two gates. Each gate is hung from 
one of the trunnions on the ball. A convex surface at 
the base of each trunnion fits a concave surface on the 
back of the gate. This allows the gates to adjust them- 
selves properly to their seats. ... The gate, being free 
to revolve on the trunnions, do not always seat in the 
same position. Gates are center bearing and adjustable. 
They are forced to their seats with equal pressure at 
all points. There are two hooks on the ball on sizes 
4inch and larger, which loosely engage with the gates. 


Distinctive Features of Our New Swivel 
Top Hydrants 


THis new hydrant has all the advantages of the 

popular EDDY fire hydrant, plus several additional 
features. . . . Nozzles are in a short flanged section of 
the standpipe, which may be unbolted and turned to 
different positions. . . . Shouid the standpipe be broken, 
only the casting below the swivel head need be replaced. 


To raise the hydrant to conform to a 
new grading, simply insert a flanged extension 
piece below the swivelhead. No digging. To 
add a steamer nozzle at any time, it is only 
necessary to replace the swivel head with one 
having a steamer nozzle. 


Besides valves and hydrants to meet the most 
exacting demands of waterworks service, the 
complete EDDY Line includes: valves for 
sewage disposal works; valves for steam, gas 
and oil; check valves, foot valves, plug 
valves, shear gates, indicator posts, etc. 
EDDY valves are made in three classes: Iron 
Body Bronze Mounted, All Bronze, and All 
Iron Valves. 


Eddy Valve Co. 


WATERFORD NEW YORK 
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IN W&T CHLORINATORS, TOO! We 


When you look at a single’ W&T Chlor- 
inator you can’t see the basic research, the 
complete line of equipment, and the service 
that are behind it. 


For instance, the engineer, the plant 
operator and the taxpayer all benefit from 
W&T’s complete line of equipment. In the 
selection of equipment for a water supply — 
large or small — the engineer can always find 
a W&T Chlorinator to fit all requirements. 
The plant operator knows that this complete 
line can provide a W&T Chlorinator designed 
to help him provide safe water with his par- 
ticular plant layout. The taxpayer is assured 
that money spent for W&T Equipment fitted 
to the present as well as the future needs of 
his community will provide long range 
economy. 


These advantages of W&T’s wide selec- 
tion of equipment are probably one reason so 
many people use W&T Chlorinators. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY © REPRESENTED IN PRINCIPAL CITIES 
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THE LAST WORD 
IN FEEDERS... 


— for alum, lime, soda 
ash, ferric sulphate, sod- 
ium fluoride, carbon, and 
other water treatment 
chemicals. For Bulletins 
and complete informa- 
tion, address Omega 
Machine Company, (Divi- 
sion of Builders Iron 
Foundry) 366 Harris Ave., 
Providence 1, R. I. 


OMEGA MACHINE CO. 


Warren Foundry & Pipe Corp. 


Warren Pipe Co. of Mass., Inc. 


SALES OFFICES 


55 LIBERTY STREET, NEW YORK 
75 FEDERAL STREET, BOSTON, MASS. 


Manufacturers of 


CAST IRON PIPE 


Flanged Pipe Flexible Joint Pipe 
Bell and Spigot Pipe 
4 Special Castings Short Body B. & S. Specials 


Warren (W) Spun Centrifugally Cast Iron Pipe 


WORKS: PHILLIPSBURG, N. J. and EVERETT, MASS. 
Large Stock Enables Us to Make Prompt Shipments 


‘ 

: 

a 
al | 

4 
hag 

ug 
1 
7 
ALSO 


ADVERTISEMENTS. 


Get F ull Service From Old Mains 


The most practical way to meet today’s overload 
demand is to clean clogged water mains. FLEXIBLE 
Underground Pipe Cleaning Co., specializes in such 
jobs— any size-—2” to 72”. 


RAY BAHR 


41 GREENWAY, HAMDEN, CONNECTICUT 


New England 
Representative 


Pipe Founders Sales Corporation 
CAST IRON PIPE AND FITTINGS 
FOR 
Water, Steam, Gas and Culverts 
Special Flanged and Bell and Spigot Castings 
Lyncast Iron Chemical Castings 


Office: 131 State Street, Boston 9 Warehouse and Yard: East Cambridge, Mass. 


UTILITIES SUPPLY CORPORATION 


Distributors of Water Works Supplies and 
Materials for Mains and Services 


Revere Copper Tubing, Type K Construction Tools: Shovels, Cold 
Hays Brass Goods and Cutters, Lanterns, Picks, Sledges. 


Erie Service Boxes Jointing Materials: Twisted or 


Buffalo Gate and Service Boxes Braided Jute, Runners, Pots, 
Cast Iron Fittings—AWWA or Ladles, Hydro Rings, Pig Lead 
Short Pattern and Lead Wool. 


Mincralead Jointing Compounds Furnaces: Complete Hauck Line. 


Office and Warehouse 
425 Riverside Avenue 
MEDFORD, MASSACHUSETTS 

My 8-9023 
My 8-9024 
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1879 


AUTOMATIC VALVES 


Controls elevation 


of water A self contained 
in 
or unit, with 
ton controls 
reservoirs three or more 


automatic 


ALTITUDE VALVE 


1. Single Acting 
2. Double Acting COMBINATION VALVE 

Combination automatic control both di- 
rections through the valve. 


Maintains 


desired discharge 
pressure 

regardless 

Maintains 
in safe operating 
rate of flow — 
for 
conduits, 
distribution and 

pump 

REDUCING VALVE discharge 


Regulates pressures in gravity and pump 
systems; between reservoirs and zones of 
different pressures, etc. 


SURGE-RELIEF VALVE 


Maintains 


levels in tank, 
reservoir 
or basin Electric 
l. As direct 
acting motor 
can be 


2. Pilot oper- 
ated and with furnished 
float traveling 
between two 
stops, for upper 


and lower limit REMOTE CONTROL VALVE 
of water eleva- 
tion. 


Adapted for use as primary or second- 
ary control on any of the hvdraulically 
controlled or operated valves. 


FLOAT VALVE 


ROSS VALVE MFG. CO., INC. Box592 TROY,N. Y. 
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|| THE HEFFERNAN PRESS 


AND 
HYDE-RO RINGS 


to join PRINTERS 


AND 


Tegul-Mineralead, the original 
plasticized sulfur compound joint, PUBLISHERS 
is easy and clean to work with, 
economical, too — needs no skilled 
labor, caulking or deep bell holes. 
HYDE-RO RINGS, rubber ring 
packing, are recommended for use 
with Tegul-Mineralead. Please 
write us at 17 Walnut Street, Mertz- 
town, Penna., aud request Bulletin 


No. M10-1 and M1? 5. 150 FREMONT STREET 


WORCESTER, MASSACHUSETTS 


LAS MINERAL PRODUCTS COMPANY 


MERTZTOWN, PENNA HOUSTON, TEXAS 


“Trade Mark Registered 


Attention Mr. Water Works Superintendent ! ! 
CEMENT LINED SERVICE PIPE:— 


Resists Corrosion 
Has proven practical for nearly three-quarters of a century 


Immediate delivery can be made to waterworks on 
both wrought iron and steel, black or galvanized. 


“SPECIFY EUREKA PIPE" 


EUREKA PIPE COMPANY, Inc. 


Manufacturers of CENTRIFUGAL CEMENT LINED PIPE and 
LEAD AND TIN LINED FITTINGS 
591-593 WASHINGTON ST. TEL. 3-9550 LYNN, MAss. 
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FUNNY 
IN THE 
CIRCUS... 


‘na 4 
\ VALVE GATE 


\N pte In an ordinary gate valve, when in a partly open 
orn Ge position, flow of water constantly causes the 
downstream gate to #ilt into the downstream 

*K xh port opening. That means the gate face gouges 
ace the valve seat, causing scarring and leakage. 
—— sania But in the Rensselaer Square Bottom 

Gate Valve, the gate cannot tilt. It runs 

on tracks all the way. It is held steady 

and clear of the valve seat by three point 

support right to the moment of closing. 

The diagram shows why the Rensselaer 

Valve Gate never touches the seat except 

in fully closed position — hence doesn’t 

scar or scuff it, and remains tight through 

long years of service. Ideal for emer- 

gency shutoff, frequent operation, throt- 

tling, and vertical pipe lines. : 
Call your experienced Rensselaer rep- ‘ 

resentative for more data on this and 

other Rensselaer products. 


GATE IN OPEN DOSITION 


BRONZE CENTER TRACK 


| Votves 
Check © Tapping Sleeves and Volves ® Air Release Valves 
GATE IN CLOSED POSITION 
a TROY, NEW YORK 
Division of Neptune Meter Compony 
BRANCH OFFICES IN PRINCIPAL CITIES 


XXV 
3 
Ma | 
—— 
8, 


ADVERTISEMENTS. 


Light-weight, easy -to- 
handle ‘‘Century” Pipe 
can be stored wherever 
convenient; moved with- 
out special handling 
equipment. 


Cut-away view of the 
““Century’’ Simplex 
Coupling. Simplex Coup- 
lings make immediately 
and permanently tight 
joints. 


With this simple tool, 
even an unskilled laborer 
can quickly make a tight 
joint for straight runs or 
curves up to 5° deflection 
per pipe length using 
““Century”’ Simplex 
Couplings. 


Now many communities can have modern 
water main systems—or extend existing sys- 
tems—at costs that can be more easily amor- 
tized out of revenues. Residents can enjoy 
the convenience of centrally supplied water 
in their homes, plus the advantages of increased 
fire protection and often, lower fire insurance 
rates. Community planners find it easier to 
raise needed funds because of the relatively 
low-cost features of “Century” Asbestos- 
Cement Pipe. 


“Century” Pipe is moderate in price. And, 
though it is exceptionally strong, it is also 
light in weight and easy to handle: installa- 
tion is quick, easy, and at low cost. 


Add to these the durability of “Century” 
Pipe, its absolute freedom from tuberculation, 
its high resistance to soil corrosion and 
immunity to electrolysis, and you'll quickly 
see why: Before you buy or specify any pipe 
for water mains, it will pay you to investigate 
“Century” Asbestos-Cement Pressure Pipe. 


FREE booklet, “Mains Without Maintenance,” 
sent on request. Write for it. “ 


Nature made Asbestos . . . 
Keasbey & Acttison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY+AMBLER-¢ PENNSYLVANIA 
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to aid peak 
defense production 


Collect and Sell 


your lron and 


Steel Serap 


Mr. Q-Check says dig for scrap metal — 
search every nook and corner of your pipe 
yard—scrape the bottom of the barrel! For 
iron and steel scrap is critically needed to aid 
peak defense production in steel mills and 
iron foundries. 


The average pipe yard has some or all of 
the following sources of scrap metal, accord- 
ing to whether pipe is used for water, gas, 
sewerage or industrial service: 


Obsolete fittings; cut pipe (short pieces 
of distribution or service pipe) ; damaged 
hydrants, valve boxes, manhole covers, 
ete. It all adds up to a vital contribution 
to defense production. 


Collect your scrap now. Phone your nearest 
scrap dealer. He wants what you have but 
quick, and pays good cash prices. 


CAST IRON PIPE RESEARCH ASSOCIATION . . . CHICAGO 
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New Orleans’ famed Cabildo and Cathedral of St. Louis in the Vieux Carré as seen 100 years ago 


New Orleans has a cast iron gas main in 


service that was installed well over a hundred . 
years ago. Vehicular traffic in those times 
was a far cry from today’s giant buses and ia @ 
trailer trucks. The engineering term—traffic 


shock—was then unheard of. There were cast 1ron 


no sewers, conduits and other underground 


services to cause soil disturbance. Yet this 
old cast iron main has had the shock-strength, 
beam-strength and effective resistance to = 


corrosion to withstand the changes and ‘FOR WATER. GAS. SEWERAGE 
unforeseen stresses of more than a century. oe alla 
New Orleans’ experience is not exceptional. 
Cast iron water and gas mains, laid over a 
century ago, are still serving in the 

streets of more than 30 cities in the 

United States and Canada. 

United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 

Plants and Sales Offices 

Throughout the U.S.A. 


NUMBER SIX OF A SERIES 
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The Journal of the 
New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with reports of the discussions. Many of the contributions are from 
writers of the highest standing in their profession. It affords a convenient 
medium for the interchange of information and experience between the 
members, who are so widely separated as to find frequent meetings an im- 
possibility. Its success has more than met the expectation of its projectors; 
there is a large and increasing demand for its issues, and every addition to its 
subscription list is a material aid in extending its field of usefulness. 

All members of the Association receive the JOURNAL for three dollars per 
annum which sum is included in their annual dues; to all others the sub- 
scription is four dollars per annum. 


TO ADVERTISERS 


"THE attention of parties dealing in goods used by Water Department is 
called to the JouRNAL OF THE NEW ENGLAND WATER WorKS ASSOCIATION 
as an advertising medium. 
Its subscribers include the principal WaTeR Works ENGINEERS AND Con- 
TRACTORS in the United States. The paid circulation is 1,100 copies. 


Being filled with original matter of the greatest interest to Water Works 
officials it is PRESERVED and constantly REFERRED TO BY THEM, and 
advertisers are thus more ceertain to REACH BUYERS than by any other 
means. 


The JournaL is not published as a means of revenue, advertising being 
inserted solely to help meet the large expense of publication. 


ADVERTISING RATES 


One Issue Four Issues 


Size of page, x 7% net. 
A sample copy will be sent on application. 
For further information address the Advertising Agent 


Mrs. Auice R. MELROsE, 
73 TREMONT STREET, 
Boston 8, MASSACHUSETTS 
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COSTS ARE REDUCED WHEN LEADITE IS USED 


Of course, the greatest advantage in using LEADITE, is, that 
it makes a good, tight joint,—and thus reduces leakage to a 
minimum,—but LEADITE also offers the following advan- 
tages, which are worthy of serious consideration: Saves 
caulking expenses—Reduces cost of digging large bell-holes 
—Saves in cost of material—Reduces time required for 
pumping “wet trenches’”—Saves time in preparation—Saves 
time in handling on the se in freight and hauling 
charges. 


Another point, LEADITE saves “interest charges” by speed- 
ing up the completion of the water line. 


The true value of LEADITE is best indicated by the fact that 
it has been used on THOUSANDS OF MILES of Water 
Mains,—all over this Country, as well as in many Overseas 
Countries. 


The Pioneer self-caulking material for c. i. pipe, 
Tested and used for over 40 years, 
Saves at least 75%. 


THE LEADITE COMPANY 


Girard Trust Company Building — Philadelphia, Penna. 
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